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“Anyone who is acquainted with the history of 
science wili admit that its progress bas, in all 
ages, meant, and now more than ever means, the 
extension of the province of what we call matter 
and causation, and the concomitant gradual 
banishment from all regions of human thought of 
what we call spirit and spontaneity.”—T. H. 
Houx.ey. 

© * * 

When we survey the history of science we 
see at a glance that progress has not been 
equal and uniform on all fronts. Advance 
has been more rapid in some quarters than 
in others. Greater progress has been made 
in astronomy and physics than in biology; 
physiology is more advanced, as a science, 
than psychology; and psychology is older 
and more mature than sociology. The birth 
of each science can not be neatly marked 
with a precise date, of course; there has 
been overlapping, and growth has been 
Simultaneous among many, if not all, of 
them. Nevertheless, it is clear that some 
Sciences are older and more mature than 
others. Since there is a close correspondence 
between the age of a science and its degree 
of development, we may treat these two 
factors as one. We may thus arrange the 
Seiences stratigraphically in the order of 
their respective ages and degrees of ma- 
turity: 
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Generalizing broadly, we may say that 
the physical sciences appeared earlier and 
have developed farther than the biological 
sciences; the biological sciences took form 
earlier and have developed farther than the 
social sciences. The question naturally 
arises, Why has this been so? Why do we 
find this order, both with regard to time 
and to degree of development, in the history 
of science? 

One of the most noteworthy attempts to 
answer this question is that of Auguste 
Comte. In his Positive philosophy? Comte 
sets forth and explains the “hierarchy of 
the sciences.’’ His arrangement is essentially 
the same as ours. He distinguishes, in order, 
“Five fundamental Sciences . . . Astrono- 
my, Physics, Chemistry, Physiology, and 
finally Social Physics [i.e., Sociology]” (p. 
46). But, instead of grouping the sciences 
into three categories, as we have done, he 
divides them into two: “inorganic physics,” 
which includes astronomy, physics, and 
chemistry; and “organic physics,” which 
embraces physiology and sociology (pp. 44- 
45). Although he does not distinguish “‘psy- 
chology” from “physiology,’’ Comte deals 
with psychological phenomena in Book V: 
Biology. 

Herbert Spencer, also, concerned himself 
with the development of science and with 


1 Received ‘March 14, 1947. The epigraph is 


from a lecture by T. H. Huxley entitled ‘The 
Physical Basis of Life,”’ delivered in Edinburgh 
in 1868; quoted from a reprinting in New Haven, 
Conn., 1870, pp. 30-31. 

2 This great work was published serially in 
Paris during the years 1830-1842. Our page refer- 
ences are to Harriet Martineau’s translation, one- 
volume edition, Peter Eckler, Publisher, New 
York (no date). 


181 





182 


the classification, or order, of the sciences. 
In 1854, in an essay “On the Genesis of 
Science,’ he attacked Comte’s theory of the 
sequence of the sciences. Spencer declares 
that “throughout the whole course of their 
evolution there has been a continuous con- 
sensus of the sciences.’’? He says: 

The conception of a serial arrangement of the 
sciences is a vicious one... the sciences cannot 
be rightly placed in any linear order whatever. . . . 
There is no “true filiation of the sciences,’’ The 
whole hypothesis is fundamentally false.‘ 


I am not sure that I fully understand 
Spencer’s argument. Throughout this essay 
he exhibits science as the accumulating 
product of a many-sided psychological 
process. But with the possible exception of 
an allusion to “social science” in ancient 
times, he does not show, nor does he at- 
tempt to show, that the physical sciences 
have not matured earlier than the biological 
sciences, and these in turn earlier than the 
social sciences. 

A decade later in “The Classification of 
the Sciences’”’ (1864), Spencer again returns 
to the subject and again opposes Comte’s 
hierarchy. But he ends up with an order 
essentially like Comte’s. Lester F. Ward 
noted the similarity of Comte and Spencer 
at this point in his Dynamic sociology.’ 
When, however, he repeated the observa- 
tion in “The Place of Sociology among the 
Sciences,’’® he received 4 sharp letter from 
Spencer who again insists upon his distinct- 
ness from Comte. Ward made effective re- 
ply to Spencer and published both letters in 
Pure sociology.’ Ward again points out that 
despite his vigorous opposition to Comte, 
Spencer adopts the Comtean order of the 
sciences. In ‘‘The Filiation of the Sciences,” 
a paper before the Philosophical Society of 
Washington in 1896, Ward exhibited the 
two systems, Comte’s and Spencer’s, in 
parallel columns for comparison.* They are 
fundamentally alike. 

3’ “On the Genesis of Science,’”’ p. 143 (Essays: 
a c, political, and speculative, vol. I; Lon- 


4 Tbid., 144; ae also the conclusion of the 
— pp. 190-193 
ew York, 1883. 
¢ Amer. Journ. Sociol. 1: 16-27. 1895. 
7 Pp. 66-69; New York, 1903. 
8 A rather full account of Ward’s pores pre- 
pared by W. C. Win ocx, secretary of the Philo- 
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It would probably be unfair to say that 
Spencer’s opposition to Comte’s hierarchy 
was due wholly to a jealous claim to inde- 
pendence and originality on Spencer’s part, 
although it is difficult to escape the conclu- 
sion that jealousy played a part in the con- 
troversy. It does appear that Spencer 
viewed the problem from a somewhat dif- 
ferent angle than Comte, that he started 
from a slightly different premise. But 
nevertheless he ends up with much the same 
conclusion, and it is hard not to believe 
that it was willful stubbornness on Spen- 
cer’s part that kept him from recognizing 
his similarity to Comte as well as pointing 
out such differences as did exist. 

We find, then, that both Comte and 
Spencer present the sciences in essentially 
the same order, the physical sciences com- 
ing first, the biological sciences next, and 
finally the social sciences. Spencer points 
out that physical phenomena must precede 
biological phenomena—that there must be 
atoms and molecules before we can have 
living cells and organisms—-and that social 
systems must rest upon a biological basis. 
But he does not explain why scientific 
interpretation of physical phenomena should 
precede interpretation of biological events, 
or why interpretation of biological forms 
should come before interpretation of social 
phenomena. Auguste Comte, however, does 
precisely this. He explains the order of de- 
velopment of the sciences. Let us turn now 
to his theory. 

Comte’s conception of the hierarchy of 
the sciences differs somewhat from ours. He 
does not begin with the events of history, 
with dates and sequences, and with varying 
degrees of development among the scei- 
ences, and then proceed to consider what 
interpretation might be given to these 
facts. Rather; he begins with the nature of 
the sciences, as he conceives it, and with 
what he assumes to be their necessary logi- 
cal relationships one to another. The 
“hierarchy” of the sciences is arrived at by 
deduction. It is a “rational order” to Comte 
(p. 43). He observes, however, that his 
“classification agrees in the main with the 





sophical Society, was published in Science 3: 
292-294. Feb. 21, 1896. 
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history of science; the more general and 
simple sciences actually occurring first and 
advancing best in human history, and being 
followed by the more complex and re- 
stricted” (p. 43). Thus, the general picture 
of the development of the sciences as seen 
by Comte is essentially the same as ours; 
the physical sciences appeared earlier and 
have developed farther than the biological 
sciences, as the latter have developed ear- 
lier and progressed farther than the social 
sciences. 

Comte explains this chronological order 
and these varying degrees of development in 
this way: The physical sciences deal with 
simpler and more universal phenomena 
than the biological sciences; the biological 
sciences deal with more universal and sim- 
pler phenomena than the social sciences. 
Since biological phenomena are made up 
of chemical and physical events, a science 
of biology can not come into being until 
the sciences of chemistry and physics have 
been developed. Similarly, since social phe- 
nomena consist of, or are the expressions 
of, psychological responses, anc these in 
turn rest upon physiological processes, a 
science of sociology can not be achieved 
until the underlying sciences of psychology 
and physiology have been developed. He 
says: 

.. every science is [rooted] in the one which 
precedes it... (p. 398)...no science can be 
effectually pursued without the preparation of a 
competent knowledge of the anterior sciences on 
which it depends (p. 48). We must begin then with 
the study of the most general or simple phe- 
homena, going on successively to the more par- 
ticular or complex. This must be the most 
methodical way, for this order of generality or 
simplicity fixes the degree of facility in the study 
of phenomena, while it determines the necessary 


connection of the sciences by the successive de- 
pendence of their phenomena (p. 44). 


We seem to have here three closely re- 
lated propositions: first, that sciences 
higher in the hierarchy deal with more 
“complex’’ phenomena than sciences lower 
in the scale; secondly, that differences in 
degree of complexity have determined the 
order of emergence and degree of maturity 
of the sciences; and thirdly, that one can 
not “effectually pursue”’ a science “without 
the preparation of a competent knowledge 
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of the anterior sciences on which it de- 
pends.” We believe that these propositions 
are either unsound or definitely misleading. 
Let us examine them in turn. 

In one sense, psychological phenomena 
may be regarded as more complex than 
those of physiology, as physiological events, 
in turn, may be considered more complex 
than chemical and physical events. By 
“complex” in these contexts we would 
mean ‘possessing more classes, or kinds, of 
factors.’’ Thus, a psychological event, such 
as perceiving, approaching, and grasping 
food, can, by logical analysis, be reduced to 
physiological, chemical, and _ physical 
processes: smelling or seeing the food and 
the various physiological responses which 
find overt expression in approaching and 
seizing it; and the physiological processes 
may be broken down into chemical reac- 
tions and physical events. In this sense, the 
phenomena of one science may be said to 
be more ‘‘complex”’ than those of another. 
And in this sense, also, one may say that 
one science “rests upon” another. 

While the foregoing is perfectly true 


logically and philosophically, it is beside 
the point scientifically. From the stand- 
point of the scientist, there is only one 
class of phenomena to be considered in any 


given situation. Even in biochemistry, 
which might appear to include two classes 
of phenomena, we really have only one 
class; the possibility of referring biochemi- 
cal events to chemistry on the one hand 
and to biology on the other in no way ne- 
gates the integrity of biochemical events as 
biochemical phenomena. Let us illustrate 
the distinctness of levels of phenomena and 
the integrity of the class of events cor- 
responding to each level with an example: 

I give my broker an order to buy 100 
shares of stock. He telegraphs the order to 
the exchange in New York, a seller is found, 
and the transaction completed. We may 
distinguish many classes of phenomena in- 
volved in this transaction taken as a whole 
and in its entire extent and depth. First 
there are the psychological motives for 
buying and selling: desire, anticipation of 
gain, fear of loss, excitement of risk-taking, 
etc. Underneath are physiological processes: 
the condition of my thyroid, my digestion, 
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etc. And we can analyze the physiological 
processes into chemical reactions. Atomic 
motion, electrical tensions, and discharges 
in my nervous system, and so on, give us a 
class of physical factors. But, for an under- 
standing of the transfer of the stock as an 
event of buying-and-selling, as a _ social 
event, the scientist need not and does not 
concern himself with all these kinds, or 
levels, of processes at all. The scientist 
never grapples with all the interrelated phe- 
nomena that confront him in a given situa- 
tion. To do so would be to embrace the 
cosmos every time a sparrow falls. This is 
undesirable as well as impossible. The scien- 
tist must always abstract a certain segment 
of reality, a certain class of phenomena, 
from all others, and deal with it as if it ex- 
isted by itself independent of the rest.° 

Similarly the physiologist abstracts cer- 
tain processes from the totality of reality 
and regards them as a closed system. Thus, 
the argument that the sciences higher in 
the hierarchy are more complex—i.e., con- 
sist of more classes of phenomena—than 
those on lower levels, is irrelevant from the 
standpoint of science, since the scientist 
deals with only one class at a time anyway. 
Socio-psychological phenomena, such as the 
purchase-and-sale of stock, may be treated 
as a single, homogeneous class of events 
despite the fact that physiological, chemi- 
cal, electrical, and physical processes un- 
derlie it. In this respect psychology does 
not differ from physics. 

Sociologists and cultural anthropologists 
are accustomed to account for the meager- 
ness of their accomplishments, as compared 
with physicists or physiologists, by declar- 
ing that the phenomena with which they 
deal are so much more complex than the 
phenomena confronting the physicist or 
biologist.!° They seldom explain what they 

*“Tn all scientific procedure we begin by 
marking out a certain region or subject as the 
field of our investigations. To this we must con- 
fine our attention, leaving the rest of the universe 
out of account till we have completed the investi- 
vee in which we are engaged.”—J. CLERK 
ala Matter and motion, p. 11 (New York, 

1° “The facts of society are far more complex 
than those of physics, hence no laws have 
hitherto been discovered.”—R. H. Lowis, Jn- 


troduction to cultural anthropology, p. 384 (New 
York, 1940). tei 
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mean by “complexity,” and more rarely do 
they attempt to prove that complexity of 
phenomena must mean meagerness of sci- 
entific achievement. They merely assume, in 
the first place, that everyone knows what 
is meant by complexity, and, in the second 
place, they assume without argument that 
complexity means difficulty. We regard 
their reasoning as unsound. Social phe- 
nomena are no more complex in the sense 
of “difficult to treat scientifically” than 
physical or physiological phenomena. The 
social scientist’s plea of ‘“‘complexity”’ is 
usually an attempt, unconscious no doubt, 
to conceal his helplessness. The difference 
lies not in complexity of phenomena but in 
knowing what your problem is and how to 
attack it. The physicist knows what his 
problem is and how to go about solving 
it; the social scientist does not. And the 
reason for this is that the point of view 
eand the techniques of science have been 
growing and maturing in the physical do- 
main for centuries, whereas they were in- 
troduced into the social realm only yester- 
day. A science cannot be built in a year 
like a skyscraper. Indeed, it can not be 
built at all; it must grow, and this requires 
time. 

We have already seen that the purchase- 
and-sale of stock is a very simple affair; it 
is no more complex than an apple falling 
to the ground. And, what is more, we prob- 
ably know more about stock markets than 
we do about gravitation. A war between 
two nations is really a very simple thing at 
bottom: two nations, A and B, want the 
same thing—a fertile river valley, an oil- 
field, a foreign market, a seaport—and both 
are determined to have it. This is no more 
complex than the rusting of iron or the 
freezing of water. As a matter of fact, it 
may be simpler than the formation of ice 
or a snowflake. And it appears to be much 
simpler—simple in the sense of ease of 
scientific explanation—than matricide, 
masochism, or dementia praecox, events 
upon a lower level (psychological) than 4 
war between nations (sociological level). 
We understand symbol behavior (e.g., ar- 
ticulate speech) much better on the psycho 
logical level than upon the lower level of 
neurology. We know more about the psy- 
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chology of jealousy than its physiology. We 
understand the physiology of intoxication 
better than its chemistry, and the chemis- 
try of glands better than their physics." 

As a matter of fact, one could make a 
good case for the exact opposite of the 
proposition that social scientists sometimes 
use to rationalize their shortcomings, and 
say that the complexity of phenomena and 
the difficulty of scientific interpretation in- 
crease rather than decrease as we descend 
the scale of the sciences. What is simpler 
than the purchase-and-sale of a share of 
stock? And what is more complex than a 
ray of light? Two hundred and twenty years 
have passed since the great Newton died 
and we do not yet know how to describe 
light. One might well argue that as we ap- 
proach “ultimate reality” in physics the 
complexity of phenomena increases and the 
difficulties of scientific explanation become 
greater. 

Complexity is a guality of a phenomenon, 
not a measure of its size. An atom is as com- 
plex as a molecule, a cell as complex as a 
cow. Nor is complexity a function of the 
level on which the phenomena are found ex- 
cept in the sense of resolving a class of events 
into subclasses as we have already noted. 
Complexity and simplicity obtain on all 
levels alike. So much for the concept of 
“complexity.” 

The third proposition, namely, Comte’s 
contention that one can not “effectually 
pursué a science” until he has a ‘competent 
knowledge of the anterior sciences,’ has 
been taken care of fairly well in our treat- 
ment of the first two propositions. Who 
would wish to argue that one can not ex- 
plain a transaction on the stock exchange 
until he had mastered physics and chem- 
istry—or even the rudiments of those sci- 
ences? As we have previously pointed out, 
we often understand a phenomenon better 
on a higher level than upon a _ lower. 
Doris is jealous of Jane; Tom hates his 
father. We understand these events quite 
well psychologically; we know almost 
nothing about them on the physiological 

"OCf., Wurrr, Leste A., “The Symbol: the 
Origin and Basis’ of Human Behavior,” Philoso- 
9 Science 7: 451-463. Oct. 1940); reprinted 


C, a Review of General Semantics 1: 229- 
287. 1944, 
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level. And, so far as we can see, anything 
that the physiologist might tell us would 
add little if anything to our understanding. 
And is the “chemistry,” or “physics,” of 
jealousy more than a metaphor? 

We would reject, therefore, Comte’s con- 
tention that preparation in sciences lower 
in the hierarchy must precede effective work 
in sciences higher in the scale. Since we 
have rejected Comte’s premise that varying 
degrees of complexity have determined the 
order of filiation of the sciences, and since 
we admit differences in complexity only in 
so far as this term refers to the number of 
kinds of phenomena into which a situation 
can be analyzed, we have, in effect, re- 
jected Comte’s rationalization of his hier- 
archy almost in toto. In place of Comte’s 
explanation of the order in which the vari- 
ous sciences have emerged and matured, 
we veriture to propose the following theory: 

Every living organism strives to evaluate 
the various items in its environment, to dis- 
cover which are beneficial, which injurious, 
so that advantage may be derived from the 
one and injury from the latter avoided. In 
addition to the sensory means employed 
in this evaluating process by other animals, 
man employs verbal symbols. He not only 
translates the evaluations of his senses into 
words—“‘fire is hot,’’ “‘thorns are sharp’”— 
‘but he posits relational values between one 
thing and another. Thus he declares that 
the hoot of the owl presages death, a falling 
star means good luck, etc. In this manner, 
man creates a philosophy, a body of ideas 
and beliefs expressed in verbal form, which 
he employs as a means of adjustment to the 
world he lives in.” 

From our standpoint of analysis and 
classification, there have been, and logically 
can be, only two major types of philosophy: 
one in which the external world is inter- 
preted in terms of the human ego; the other 
in which it is explained in terms of iéself. 
In the first type, man unconsciously pro- 
jects himself into the external world, de- 
scribing and interpreting it in terms of his 
own psychic processes. The whole world is 
thus made alive and peopled with spirits 
who feel and behave as men do. They have 


122 Cf., Warn, Lest A., ‘The Symbol: The 
Origin and Basis of Human Behavior.” 
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desires like men, show preferences for cer- 
tain foods and drink; they are susceptible 
to jealousy and flattery; they fight and 
make love. One spirit makes the earth, 
another brings rain, a third sends game or 
brings forth crops. The gods favor or oppose 
certain types of economic and _ political 
systems, and aid the armies of their chosen 
nations. Thus man creates the world in his 
own image. This is the philosophy of super- 
naturalism: of animism and anthropo- 
morphism. 

In the second type of philosophy, the 
phenomena of nature are explained in terms 
of themselves, in terms of the events of na- 
ture. Thus, rain falls because other me- 
teorologic phenomena precede and accom- 
pany rainfall; a fossil is merely a link in a 
chain of paleontologic events. Explanation 
in this type of philosophy consists of a 
recitation of relevant events; scientific ex- 
planation is thus condensed description. 
This is the philosophy of naturalism. 

Between these two major types, in the 
process of development of philosophy, lies 
an intermediate, or transitional type, which 
Comte has called ‘‘metaphysical.”? This may 
be illustrated by such statements as “fossils 
were produced by stone-making forces’’; 
“opium puts one to sleep because of its 
dormative powers’; “cattle graze together 
because of a gregarious instinct.’ This 
kind of interpretation partakes of both of 
the major types of philosophy. It eschews 
ahimism and points to the external world 
for its explanations. Thus it says that fos- 
sils are produced by stone-making forces— 
i.e., by natural phenomena that exist and 
function in the realm of nature—not by 
gods with minds like ours. But, the explana- 
tory device, ‘“‘stone-making forces,” is 
merely a part of our selves, a verbal formula 

18 We occasionally find this kind of explanatory 
device used in cultural anthropology even today. 
Thus, R. H. Lowie says that ‘owing to the 
separatism of the natives, no large population 
was ever anciently brought under a common 
head” in Polynesia (Introduction to cultural 
anthropology, p. 293; New York, 1940). Radcliffe- 
Brown says that certain institutions “are the 
results of the action of sociological principles” 
(“The Social Organization of Australian Tribes,” 
Oceania 1 (4): 429). Franz Boas finds certain cul- 
tural phenomena ‘due to a classificatory tend- 


ency” (“The Origin of Totemism,” p. 323, in 
Race, language and culture, New York, 1940). 
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created ad hoc, and projected into the ex- 
ternal world. Functionally, it is like the 
concept “‘spirit,’’ and hence has affinity 
with the anthropomorphic philosophy of 
animism. 

In the beginning of human history man’s 
philosophies were wholly animistic; he dif- 
fused his psyche throughout the cosmos; 
he confused the self with the not-self at 
almost every point. As culture advanced 
philosophy grew and matured. Little by 
little the animistic philosophy was out- 
grown and the naturalistic philosophy de- 
veloped. But progress in philosophic inter- 
pretation was not. uniform in all fields of 
experience; it was greater in some sectors 
than others. The distinction between the 
self and the not-self—i.e., explanation of 
natural phenomena in terms of natural 
events rather than in terms of the human 
ego disguised as gods and spirits—was made 
first in the realm of celestial phenomena. 
This was followed by the distinction in the 
field of terrestrial physical phenomena. 
Then it was made in the biological field— 
in anatomical, physiological, and psycho- 


‘logical phenomena, and in that order. The 


distinction between the self and the not- 
self was achieved in astronomy and physics 
before it was made in physiology and psy- 
chology because it was easier of accomplish- 
ment in the former than in the latter. And 
it was easier because the phenomena of as- 
tronomy and physics are more remote and less 
significant as determinants of human be- 
havior than are the processes of physiology 
and psychology. 

Man gradually learned, through ages of 
observation and experience, that all things 
do not affect his life equally. Some things 
are immediate and exert a powerful influ- 
ence upon him; others are remote and affect 
his life but little. It is significant to note 
that systematic observation of the stars was 


4 “To the Omaha nothing is without life: the 
rock lives, so do the cloud, the tree, the animal. 
He projects his own consciousness upon 
things, and ascribes to them experiences and 
characteristics with which he is familiar; there is 
to him something in common between all crea- 
tures and all natural forms, ... this something 
he conceives of as akin to his own conscious 
being.’”’—Auice C. FiLercuer, ‘‘Wakonda,” in 
Handbook of American Indians, Part 2 (Bur. 
Amer. Ethnol. Bull. 30. Washington, 1910). 
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begun under the belief that they exert a 
powerful influence upon man’s daily life. 
Vestiges of this belief are still preserved in 
the names of the days of the week: Sun’s 
day, Saturn’s day, etc. And enough of this 
ancient belief still flourishes to make 
astrology a profitable business enterprise 
even today.® 

But as mankind accumulated experience 
and compared one thing with another, he 
discovered that stars exert less influence 
upon his life than such terrestrial phe- 
nomena as those of climate, topography, 
flora, and fauna. At the same time, sys- 
tematic observation of planets and stars 
revealed regularities and an order that fos- 
tered description in terms of natural law 
rather than divine caprice. Thus astronomy 
was lost to animism, won for naturalism."* 

As observation was continued and experi- 
ence accumulated, it was discovered that, 
intimate as man is with his habitat, and in- 
fluential as it is upon his life, there is yet 
another class of determinants of behavior 
even more immediate and significant: the 
human body. The m&n, the ox, the snake, 
and the bird all dwell in the same environ- 
mental setting, but they behave very differ- 
ently. The deer is swift, the squirrel climbs 
trees, the bird flies, because they have 
different kinds of. bodily structure. An ap- 
preciation of this fact was the dawn of the 
science of anatomy. 

Anatomy developed before physiology, 
not because the structure of the body is 
“simpler” than its functioning, but be- 
cause it is easier to distinguish between 
one’s self (one’s ego) and one’s arms and legs 
than between one’s self and one’s glandular 
processes. The body, unsophisticated man 
feels, is but a shell, the house in which the 
true self dwells. The ego and the body, he 
feels, are two different things.!’ The self 


* According to Time magazine for March 25, 
1946, p. 23, there were 25,000 practicing astrol- 
ogers in the United States at that time; the five 
leading astrological periodicals had a combined 
circulation of nearly 1,000,000; and one of the 
leading astrological manuals sold at least 
1,000,000 copies of its 1945 issue for $1 a copy. 

“ See Henri Poincaré’s fine essay on astronomy, 
the mother of science, in The value of science, 
chapter 6. 

_ It is not merely “unsophisticated man” who 
is sure that ‘‘mind” and “body” are two different 
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that he regards in “‘self-respect’’ is in no way 
affected by the amputation of a limb. One 
may lose both legs, his teeth, and even his 
eyes, but his “‘self’’ remains untouched and 
unscathed.'* But when glands flow hot in 
anger or in love, naive man does not dis- 
tinguish them from his ego; he identifies 
the process with himself. 

Similarly, the science of physiology ma- 
tured before psychology: it is easier to dis- 
tinguish between the self and the not-self 
when dealing with physiological processes 
than with mental phenomena. We observe 
that a hungry man behaves one way, a 
well-filled man another. The effects of work 
and rest are obvious. Disposition is influ- 
enced by digestion. Profound changes in 
behavior can be effected by drugs and al- 
cohol. But, unsophisticated man feels, there 
is a point beyond which outside forces can 
not go, boundaries which they can not cross. 
Deep within him, naive man believes, is 
a citadel that is impregnable, a sanctuary 
inviolable. Here he lives—his real self, his 
essential character, his very soul. The 
“human spirit’’ or Will is free, he thinks, 
subject to no laws natural or physical: He 
sees himself as subject only; he is unable to 
regard the self as an object, as an event in the 
world of nature. The distinction between 
self and not-self at this point lies beyond his 


‘grasp and comprehension. 


It was a great day for science when man 
became able to look upon mental processes 
as sO many events in a world of nature, 
when, to use William James’s fine phrase, 
minds could be studied ‘as objecis, in a 
world of other objects.’** The distinction 
between subject and object was made. But 
the fight for naturalism has not been wholly 
won yet. Mental life is still called ‘“‘the 
human spirit” in many circles, and the soul 
and mind still walk hand in hand in psy- 





things. Descartes, certainly one of the greatest 
minds of modern times, maintains that “‘it is 
certain that I [that is, ‘‘my mind, by which I am 
what I am’’} is entirely and truly distinct from 
my body, and may exist without it,”” Meditations, 
No. VI. 

is and although the whole mind seems 
to be united to the whole body, yet, when a foot, 
an arm, or any other part is cut off, I am con- 
scious that nothing has been taken from my 
mind,” idem. 

19 Principles of psychology, vol. 1, Chapter 7. 
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chologies, sociologies, and anthropologies 
even today. 

Thus we find the reason for the order in 
which the sciences have made their appear- 
ance and the extent to which they have 
matured to consist, not in varying degrees 
of universality or complexity, but in the 
varying ability of mankind to distinguish 
between the self and the not-self in various 
sectors of experience. This distinction is 
made most easily when one deals with phe- 
nomena which play an insignificant role as 
determinants of human behavior. Con- 
versely, it is difficult to distinguish between 
the self and the not-self where phenomena 
are intimate and powerful determinants. 
The human race has discovered which are 
the powerful determinants and which the 
insignificant through experience; there was 
no a priori way of knowing. 

The heavenly bodies being more remote 
and less significant as determinants of 
human behavior than the winds, rain, 
frost, and terrain, the science of astronomy 
appears earlier and matures faster than ter- 
restrial physics, geology, and geography. 
Anatomical determinants being more re- 
mote and less influential than physiological 
processes, the science of anatomy precedes 
physiology. Physiology comes before psy- 
chology for the same reason. We may con- 
clude our argument by formulating the 
following law of development: Science 
emerges first and matures fastest in fields 
where the determinants of human behavior 
are weakest and most remote; conversely, 
sctence appears latest and matures slowest in 
those portions of ‘our experience where the 
most intimate and powerful determinants of 
our behavior are found. 

Auguste Comte recognizes this law when 
he observes: 


It is worthy of remark in this place that the 
most general and simple phenomena are the fur- 
thest removed from Man’s ordinary sphere, and 
must [it would be better to say “can,” L.A.W.] 
thereby be studied in a calmer and more rational 
frame of mind than those in which he is more 
nearly implicated; and this constitutes a new 
ground for the corresponding sciences being de- 
veloped more rapidly (p. 44). 


In explaining the “hierarchy of the sci- 
ences,” however, Comte speaks of this 
‘new ground” merely incidentally and in 
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passing, while the argument based upon 
“the universal and the simple as opposed to 
the special and complex” is emphasized 
again and again. But in other portions of 
Positive philosophy, Comte takes pains to 
point out repeatedly that the obstacles that 
oppose the growth of social science are the 
theological and metaphysical philosophies, 
which must be driven from the field of 
social phenomena before a genuine social 
science can be achieved. Although we reject 
Comte’s own explanation of the order of 
filiation of the sciences, we could, and 
indeed have, applied his theory of the three 
stages in the development of philosophy te 
the solution of this problem. What we have 
done, in effect, is to show that the “theo- 
logical” (supernaturalistic) philosophy has 
been dislodged and driven first, and to the 
greatest extent, from interpretations of 
physical phenomena, next from biological 
studies, and last and to the least extent 
from explanations of human behavior. And, 
with the rejection of the theological philoso- 
phy and the decline of the metaphysical, 
there has been a growth and spread, pari 
passu, of the naturalistic, scientific philoso- 
phy. Thus, what we observe is a trend in 
philosophy from the theological through the 
metaphysical to the positivistic—from the 
supernaturalistic to the naturalistic, or 
scientific—sweeping across the field of ex- 
perience from the physical through the 
biological to the social. Comte had all the 
materials for this explanation of his hier- 
archy, and indeed, it is implicit in the 
Positive philosophy. But so concerned is he 
with another rationalization that the true 
solution is all but obscured entirely. 

We may illustrate the development and 
the sequence of.the sciences in the accom- 
panying diagram. In the center of the circle 
is man, surrounded by events which influ- 
ence his behavior in varying degrees, some 
intimate, some remote. From this point of 
view, the advance of science has been more 
in the nature of expansion of scope than of 
growth or development. The cosmos lies 
everywhere about man. Science, a particu- 
lar way of dealing with experience, appea 
first in interpretations of a particular por 
tion of our field of experience, namely, it 
astronomy, where phenomena are most re 
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mote and insignificant as determinants of 
human behavior. From there its techniques 
have spread and extended to other segments 
of experience. As science advances and ex- 
pands, the anthropomorphic philosophy of 
animism recedes and contracts; as the con- 
cepts of natural law and determinism gain 
ground, the philosophy of free will retreats. 
The logical conclusion is, of course, to have 
the whole field of human experience em- 
wraced by the philosophy of science rather 
than that of animism. It is interesting, in 
this connection, to recall the words of the 
eminent Polish sociologist Ludwig Gumplo- 
wicz, written many years ago:?° 

Modern natural science has successfully demon- 
strated that even the “human mind” is subject 
to physical laws. . . . But in the domain of social 
phenomena unchangeable natural laws have not 
been completely demonstrated. Between “‘mental’’ 
phenomena subject to the laws of matter and the 
social world strode the conception of human free- 
dom to distract and confuse. It seemed to order 
and control social relations according to its own 
choice. In the domain of mental phenomena... . 
monistic natural science has in part demonstrated 
the unconditioned sway of natural laws... . 
Dualism [i.e., law vs. free willj, driven from this 
domain, has retired to the domain of social phenom- 
ena, whence it must be dislodged’ (emphasis ours). 

We find the same view expressed by the 
great French social scientist, Emile Durk- 
heim :?! . 


Since the law of causality has been verified in 


_™ Outlines of sociology, p. 74 (English transla- 
tion, Philadelphia, 1899). 
" The rules of sociological method (Chicago, 1938). 
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the other realms of nature, and since it has pro- 
gressively extended its authority from the 
physicochemical world to the biological, and from 
the latter to the psychological, we are justified 
in claiming that it is equally true of the social 
world; and it is possible to add today that the 
researches undertaken on the basis of this 
postulate tend to confirm it (p. 141). There was a 
time when sentiments relating to the things of the 
physical world opposed with equal energy the 
establishment of the physical sciences, because 
they, too, had a religious or moral character. 
We believe, therefore, that this prejudice, pur- 
sued from one science to the next, will finally dis- 
appear also from its last retreat, sociology, leaving 
a free field for the true scientific endeavor (p. 34). 


According to Comte, Spencer, and others 
since their day, sociology is the last link in 
the logical chain of science, the final stage 
of its development. In terms of our theory, 
this would mean that when astronomical, 
geological, physical, chemical, anatomical, 
physiological, and psychological deter- 
minants of human behavior had been dealt 
with there would remain but one more class 
of determinants: the sociological. But are 
we willing to accept this conclusion? Is this 
classification adequate and final? We do 
not believe it is. On the contrary; we find 
it inadequate and immature. There is still 
another class of determinants of human 
behavior, which lie outside and beyond the 
scope of psychology and, for the most part, 
sociology. These are the traditional cus- 
toms, institutions, tools, philosophies, lan- 
guages, etc., which we call, collectively, 
culture. Cultural phenomena are super-, 
or supra-, psychological determinants of 
human behavior. They are super-psycho- 
logical in the sense that it is beyond the 
scope of psychology to account for them. 
Psychology can not explain, e.g., why one 
people has clans (behaves ‘‘clanwise’’) 
while another does not; why one‘people eats 
with knives and forks, another with chop- 
sticks; why a peopie prohibits marriage be- 
tween parallel cousins but requires marriage 
between cross cousins; why a tribe practices 
polyandry, observes the mother-in-law 
taboo, forms plurals by affixation, uses 
money, ete. Culture as culture can be ex- 
plained only in terms of culture. But let us 
return to the history of science and observe 
its expansion beyond the horizons of indi- 
vidual psychology. 
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For a long time, and until recent decades, 
psychology was individual psychology. The 
anatomical and physiological psychologists 
had, of necessity, to take the individual as 
their province. The same was true of the 
introspectionists and associationists. In the 
early years, the subject matter of psychol- 
ogy was “mind,” and the mind was some- 
thing that “went on” in the individual 
organism. It was to be studied in terms of 
anatomical structure and _ physiological 
processes and by direct observation through 
introspection. In any event, psychology 
was the study of mind, and the mind was an 
individualistic phenomenon. 

But as the scientific study of man’s be- 
havior advanced it came to be recognized 
that there are important determinants of 
behavior lying outside and beyond the in- 
dividual which, however, profoundly influ- 
ence his conduct. With the appreciation of 
this fact, science undertook to grapple with 
these superindividual determinants and to 
bring them within the scope of scientific 
interpretation. 

Professional psychologists were, however, 
slow to appreciate the significance of super- 
individual determinants of human _ be- 
havior. Consequently science organized its 
forces under another banner, so to speak, 
to undertake this necessary task. This new 
movement was Sociology.” Sociology came 
into being as an organized attempt of sci- 
ence to deal with superindividual deter- 
minants of behavior. These determinants 
were social in nature. Consequently, soci- 
ology became the science of society. Early 
sociologists distinguished their science from 
psychology on the ground that the latter 
was limited to the individual whereas theirs 
was devoted to the group. As F. H. Gid- 
dings put it:* 

... psychology [is] the study of the... indi- 


vidual mind... ; sociology ...the investiga- 
tion of the more special and complex phenomena 


2 “Precisely because the currents of thought 
ran too exclusively to analysis and explanation in 
terms of the single human being, Sociology arose 
as a discipline for the study of the collective life of 
man. In the early years it was considered as prop- 
erly cognning, at the point where Psychology 
left off.”.—E. E. Euspanx, The concepts of sociol- 
ogy, p. 90 (1932). 

3 The oa of sociology, pp. 24, 25 (New 
York, 1896; 1921 printing). 
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of minds in association with one another... 
Psychology is the science of the association of 
ideas. Sociology is the science of the association 
of minds. 


Psychology bestirred itself meanwhile 
and gradually extended its scope to include 
superindividual determinants. William 
James displayed a fine appreciation of 
social factors in behavior in the chapter 
“The Consciousness of Self” in his Princi- 
ples of psychology (1890). In 1904, at the 
Congress of Arts and Sciences at St. Louis, 
James McKeen Cattell stated that he was 
“not convinced that psychology should be 
limited to the study of consciousness as 
such.” And at the same Congress, J. M. 
Baldwin predicted that “the psychology of 
the future will be social to the core.’”™ 
In 1908 William McDougall published his 
Social psychology. This was the first work 
bearing this title written by a psychologist. 
It so happened that E. A. Ross’s Social 
psychology, the first work bearing this title 
by a sociologist, was published in the same 
year. 

Although psychology was able to expand 
its horizons sufficiently to take cognizance 
of group factors in behavior, it still re 
mained anchored to the individual as the 
object of its studies. Thus G. F. Stout and 
C. A. Maee, in their article “Psychology” 
in the Encyclopedia Britannica (14th ed.), 
declare that psychology is the “science of 
individual experience.” And other psy- 
chologists even maintain that social 
psychology is after all a study of the 
individual. Thus F. H. Allport defines social 
psychology as “the science which studies 
the behavior of the individual”’ in so far as 
his behavior is related to that of other 
individuals. “Psychology. in all its 
branches,” he argues, “is a science of the 
individual.”’* Similarly, Prof. Margaret 
Floy Washburn declares that “‘all psychology 
deals with individuals.” Social psychology, 
she says, is “that branch of psychology 
which deals with the mind as it is affected 
by and manifested in relations with other 


* “Conceptions and Methods of Psychology,” 

. 597 (Proceedings of the Congress, vol. 

oston, 1906). 

% “The History of Psychology,” p. 621 (Pro- 
ceedings of the Congress, vol. 5). 

% Social psychology, pp. 12, 4 (1924). 
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minds.’’ Thus psychology was able to 
reach out and at least take cognizance of 
social factors in behavior. But it was so 
firmly anchored to the individual as its ob- 
ject of study that it was unable to free 
itself and envisage a psychological system 
composed of many individuals instead of 
only one, a social organism as well as a bio- 
logical one. This field was left therefore 
pretty much to the sociologists. 

Sociology embarked upon its career with 
high hopes and enthusiasm. Psychology 
had long devoted itself to the individual 
aspect of human behavior. Now sociology 
was to deal with the group aspect. Give 
sociology time to mature, many thought, 
and the science of human behavior would 
be complete, for with the individual and 
collective aspects of behavior taken care of 
what else was there? To many sociologists 
of the late 1890’s and early 1900’s it ap- 
peared, as it had to Comte many decades 
earlier, that at last the “hierarchy” of the 
sciences was complete, that sociology was 
to be the crown or capstone of the great 
edifice that was science. But these hopes and 
aspirations have not been realized. Sociol- 
ogy has not become the head of an impres- 
sive hierarchy of sciences. On the contrary, 
many scholars, both within sociology and 
outside, raise the question, Is sociology a 
science at all? Whatever accomplishments 
sociology does have to its credit, it certainly 
has failed to fulfill the hopes and expecta- 
tions of Comte and subsequent generations 
of sociologists. The reasons, we believe, are 
as follows: 

Beyond the horizon of individual psy- 
chology lie not only superindividual psy- 
chological determinants of behavior, but 
superpsychological determinafts as well. 
Sociology devoted itself to the interpreta- 
tion of superindividual (i.e., social) psycho- 
logical determinants of behavior, and in so 
doing became social psychology. But, with 
few and relatively insignificant exceptions, 
it failed to distinguish and to recognize 
superpsychological (i.e., cultural) deter- 
minants, and thus failed to complete the 
science of human behavior by becoming a 
science of culture (i.e., culturology). In 


" “Social Psychology,” in Encyclopedia Ameri- 
cana 
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short, sociology merely rounded out the 
science of psychology by making it the 
study of the collective aspect of behavior 
as well as of the individual aspect. But it 
failed to create or become a science of cul- 
ture and thus left the science of human be- 
havior incomplete. Another science beyond 
the horizon of sociology still remained to be 
realized, namely the science of culture (cul- 
turology). Before proceeding further let us 
see precisely what this class of superpsy- 
chological (cultural) determinants of be- 
havior consists of, and what the nature and 
scope of a science of culture would be. 

We may illustrate with the following ex- 
ample: a number of Navaho Indians were 
spending the night in a large house near 
their reservation when a party of other 
Navahos approached. Word of their ap- 
proach was passed through the house 
whereupon a number of men quickly left 
by the back door and windows: their 
mothers-in-law were in the approaching 
group and they must not meet them face 
to face. How is their behavior to be ex- 
plained? 

Clearly there is a psychological reason 
for their behavior, and there are both indi- 
vidual and social aspects to their response. 
Each individual was influenced by his own 
organism and the experiences that it had 
undergone. And each individual was influ- 
enced by his fellow Navahos. The psycholo- 
gist can properly deal with both aspects, the 
individual and the social, of this phenome- 
non. He can inquire into their feelings, 
ideas, and so on, and throw muchrlight upon 
the matter. But there is a point beyond 
which the psychologist can not go: He can 
not explain why the Navahos observe the 
mother-in-law taboo whereas their close 
neighbors, the Hopi, do not. No amount of 
psychologizing will explain why one tribe 
has this custom while another does not. The 
psychologist does not always realize this. 
Sometimes he declares that the institution 
exists because the people think and feel and 
act in a certain way; that the institution is 
merely the crystallization of certain psycho- 
logical processes. He fails to realize that it is 
the other way around: the people feel, 
think, and ,act the way they do because 
they possess—or, more accurately, are pos- 
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sessed by—a certain custom.** Manifestly, 
the psychologist can not explain why the 
Indian organism in the Navaho tribe be- 
haves in such a way as to produce the 
mother-in-law taboo while the Indian or- 
ganism in the Hopi tribe does not behave in 
that manner.”® 

If, therefore, psychology can not explain 
why one tribe has a certain custom while 
another people does not, what science can? 
The answer is, the Science of Culture. A 
custom or institution is the product of the 
action and interaction of other customs and 
institutions. The mother-in-law taboo 
would have to be explained in terms of 
other customs—those of marriage, residence, 
sexual division of labor, mode of sub- 
sistence, and so on. Customs and institu- 
tions—culture traits in general—constitute 
a distinct class of phenomena. As such, it 
may be treated as a closed system. Culture 
is a thing sui generis; culture as culture 
can be explained only in terms of culture.*® 
Let us illustrate with a few other examples. 

Psychology can not explain why the 
language of one people is agglutinative 
while that of another is inflective. This lin- 
guistic difference must be exp/ained in terms 
of language, not in terms of mental 
processes or emotional states. Likewise, the 
psychologist can not explain why a people 
practices polygyny rather than polyandry 
or monogamy; why it resorts to legal trial 
rather than to ordeals or covert black 
magic in the case of personal injury; or 
why it fights over money and debts instead 
of practicing communism. 

Thus we see that over and above the 
individual and social psychological factor 
in human behavior, there is another factor 

28 If “‘we see in the organization of the family 
the logically necessary expression of human senti- 
ments inherent in every conscience [mind], we are 
reversing the true order of facts. On the contrary, 
it is the social organization of the relationships 
of kinship which has determined the respective 
sentiments of parents and children... . 
DurxnHerm, The division of labor in society, p. 
349 (English translation; 1933). 

29 “Every time that a social [cultural] phe- 
nomenon is directly explained by a psycho- 
logical phenomenon, we may be sure that the 
explanation is false.’—Durxueim, The rules of 
sociological method, p. 104 (Chicago, 1938). 

30 “Culture is a thing sui generis which can be 


explained only in terms of itself.’”,-—R. H. Lowrie, 
Culture and ethnology, p. 66 (New York, 1917). 


” 
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that is not psychological at all. It is super- 
psychological or cultural. In addition to the 
individual organic component in human 
behavior and over and above the social 
factor that comes from the interaction of 
individuals, there is the influence of the 
traditional customs, institutions, tools, 
philosophies, etc. These things,*' these cul- 
ture traits, have an existence prior to the 
birth of any person living. They exist out- 
side the human organism; they act upon 
him from the outside as meteorologic forces 
do.” Culture can be transferred freely, 
without migration, from one people to an- 
other. The culture of any people at any 
given time is the product of antecedent 
cultural forces, and consequently is to be 
explained only in cultural terms. The 
English language of New England in 1947 
is to be explained in terms of antecedent 
linguistic processes and events, just as the 
automobile, paper currency, courts of law, 
Mormonism, relativity, and jazz music are 
to be explained in terms of their respective 
cultural antecedents. 

We see, then, that in addition to the 
psychological factor, individual and social, 
in human behavior there is an important 
suprapsychological factor. The importance 
of this factor has only recently come to be 
recognized and appreciated. Everything 
that we do as human beings, individually 
and collectively,’ is profoundly influenced 
by our culture. Our food habits, marital 
customs, ideas of right and wrong, canons 
of beauty, mortuary practices, our philoso- 
phies and religions, in short, the whole 
gamut of our lives, is culturally determined. 
And, far from explaining our culture in 
terms of the way we think, feel, and act, 
we can explain much of our thought, feel- 
ings, and behavior in terms of our culture. 

This is not to say that there is no further 
function for psychology in the modern 


% DurKHEIM calls “social facts’’ (i-e., culture 
traits) things (choses). “The proposition which 
states that social facts are to be treated as 
things,”’ he says, lies ‘‘at the very basis of our 
method” (The rules of sociological method, p. 


xliii). 

* “Collective tendencies [i.e., culture traits] 
have an existence of their own; they are forces a8 
real as cosmic forces... they also act upon the 


individual from the outside. ... ’”’ —Translated 
from DurxHeEr, Le suicide, p. 348 (Paris, 1897). 
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science of human behavior. It will be noted 
above that we have said that “much,” not 
“all,’’ of our behavior can be explained cul- 
turally. There is still a place for psychology, 
of course. But its scope is not so extensive as 
was formerly supposed. The day of facile 
psychological explanations of customs and 
institutions is done. In the future, culture 
will have to be explained culturologically. 
But within any given cultural situation the 
operation of the psychological factors will 
still have to be observed and interpreted. 
For example, given Navaho culture, how 
will Indian organisms behave? In short, 
we can hold the cultural factor constant 
while we study the variable psychological 
factor. 

Returning again to the history of science, 
we note that sociology was the new form 
taken by science in the extension of its 
scope to embrace superindividual deter- 
minants of behavior. Sociology became, for 
the most part, social psychology, and 
social psychology is of course psychology, 
just as ripe plums are plums, or honest men, 
men. But in going beyond the scope of in- 
dividual determinants, sociology encoun- 
tered superpsychological (cultural) deter- 
minants as well as superindividual psycho- 
logical factors. But instead of dealing with 
cultural determinants upon their own level, 
ie, culturologically, sociology brought 
them down to the sociopsychological level 
and attempted to interpret them in terms of 
“social process,’’ or ‘“‘interaction.’’ Sociolo- 
gists failed for the most part to realize that 
there is no such thing as social interaction 
among human beings as human beings (i.e., 
as organisms behaving in terms of symbols) 
that is not culturally determined. To say 
that social interaction produces matrilineal 
clans here, patrilineal clans there does not 
make sense. To say that one kind of process 
of interaction produces matrilineal, another 
kind of process patrilineal, clans is to put 
the cart before the horse. It is the type of 
clan, the culture trait, that determines the 
form of social interaction; matrilineal clans 
will produce one type of interaction, patri- 
lineal clans another. And clans, as culture 
traits, can not be accounted for in terms of 
individual psychological processes—hopes, 
desires, fears; etc.—or in terms of an ab- 
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stract process of social interaction but in 
terms of other culture traits, such as cus- 
tomary division of labor between the sexes 
which in turn is closely related to the mode 
of subsistence and the circumstances and 
means of defense against enemies; such as 
rules of marriage, place of residence of the 
married couple, and so on. And so it is with 
social interaction everywhere in human 
society. Whether it be in the family, clan, 
or lineage, household or neighborhood, 
guild, lodge, church, market place, or what 
not, the concrete processes of interaction 
that actually obtain in any given case have 
been determined, i.e., given form and con- 
tent, by the culture that possesses the 
people, the culture that existed before they 
were born and into which they were intro- 
duced at birth, and which has given form 
and content to their behavior since that 
time. The attempt of sociologists to explain 
culture in terms df “social process’’ or “‘in- 
teraction” failed as of course it must. A 
sociological interpretation of culture does 
not and can not give a scientific account of 
the origin and function of customs and in- 
stitutions; it merely conceals their supra- 
psychological, suprasociological, nature. 
Thus we see that when science created so- 
ciology in its march of expansion, it 
rounded out the science of psychology but 
failed to achieve a science of culture. Let us 
examine more fully the preceding proposi- 
tions in turn. 

The behavior of every living organism 
presents two aspects: inner and outer.* 
There are processes and relationships that 
take place within the organism; these we 
may call intraorganismal. Then there are 
reactions and relationships between the 
organism and the external world; these may 
be designated extraorganismal. We may de- 
fine physiology as the scientific observation 
and interpretation of intraorganismal 
processes and relationships; psychology, as 
the study of the extraorganismal aspect of 


33 ‘All relations or actions between one part of 
... [a material system] and another are called 
Internal relations or actions. Those between the 
whole or any part of the system, and bodies not 
included in the system, are called External rela- 
tions or actions.”—J. Cuerx Maxwe.u, Matter 
and motion, pp. 11-12 (New York, 1892). 
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behavior.* Now extraorganismal behavior 
presents two aspects, individual and col- 
lective, and consequently can be studied 
from these two standpoints. In other words, 
we can have individual psychology and 
social psychology. But both are, of course, 
psychology—the scientific observation and 
interpretation of extraorganismal reactions. 
There is no such thing as an individual 
apart from the group, and no collectivity 
independent of individuals. Individual and 
society are but two poles of the same phe- 
nomenon: extraorganismal reactions of bi- 
ological organisms. 

When sociology took form as a distinct 
discipline it was dedicated, as we have seen, 
to the study of the collective aspect of be- 
havior. It thus became social psychology. 
Because the psychology of that day was 
individualistic in character and outlook, the 
infant sociology took pains to distinguish 
itself from that science. It protested, for 
example, against being classed with the 
“mental sciences” in the program of the 
St. Louis Congress of Arts and Sciences.* 
Notwithstanding all this, numerous sociol- 
ogists have testified that the subject matter 
of sociology is ‘‘mental phenomena” and 
that sociology is, for the most part, social 
psychology. Thus Lester Ward speaks of 
“that collective psychology which consti- 
tutes so nearly the whole of sociology.’’™ 
Giddings declares that ‘‘society [is to be 
regarded] as a mode of mental activity . 
social life . . . is a phenomenon of the mind 

.common mental activity... .’" Ac- 
¢ordingly, he regards sociology as ‘‘a psy- 
chological science.’’** Hobhouse says that 
“fundamentally society is a psychological 
structure.’** American sociologists came to 
recognize that “‘social life is essentially psy- 
chical,”” according to Gottfried Salomon.“ 


“ Herbert Spencer, too, distinguished physi- 
ology from psychology i in terms of “internal rela- 
tions” and “external relations, ” “The Classifica- 
tion of the Sciences,”’ Table 3. 

% See the remarks of Prof. ¥. W. Blackmar as 
chairman of the session on Sociology (Proceedings 
of the Congress, vol. 5, p. 786). 

% Pure sociology, p. 59 (New York, 1903). 

37 “The Concepts and Methods of Sociology,” 
Proc. Congr. Arts and Sci. St. Louis 5: 788, 794. 

%8 Preface to Principles of sociology, written 1896. 

8* Social development, iP. 130 (London, 1924). 

4° “Social Organism,’ in Encyclopedia of the 
Social Sciences. 
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At the St. Louis Congress of Arts and Sci- 
ences, C. A. Ellwood ‘speaks of social psy- 
chology as “this most important part of 
sociology.”“ Albion W. Small once defined 
sociology as “the science of the social 
process,” but he also states that the inter- 
pretation of the social process is “social 
psychology.” Thus, sociology and social 
psychology appear to be one and the same. 
To Giddings “societal psychology is sub- 
stantially the same thing as sociology.”# 
And quite recently L. L. Bernard has de- 
clared that ‘modern sociology becomes 
largely social psychology.’ 

Thus sociology turns out to be social 
psychology, and social psychology is psy- 
chology, according to the testimony of 
sociologists as well as by our own defini- 
tions. E. A. Ross, the first sociologist to 
write a book entitled Social psychology, de- 
fined social psychology as a subdivision of 
“general psychology.’ And more recently 
R. M. Maclver observes that ‘‘social psy- 
chology is a branch of psychology.’ We 
note therefore that in so far as sociology is 
the study of social interaction, social 
process, etc., it is merely a psychological 
science. But what of the study -of super- 
psychological determinants of behavior? 
Where does sociology stand with reference 
to interpretation of cultural phenomena? 

Sociology was a quarter of a century old, 
if not more, before the concept of culture 
entered into its thinking to any appreciable 
extent. By degrees, however, the concept of 
culture—or, at least, the term—has become 
more common, and even popular. But, with 
few and relatively insignificant exceptions, 
sociologists have not been able to rise to a 
culturological point of view; they have not 
been able to envisage a science of culture 
as distinct from a science of society. 


*t Remarks as chairman of the section on social 
psychology, Proceedings 5: 859. 

42 General sociology, pp. 35, 622 (Chicago, 1905). 
43 Civilization and society, p. 402 (New York, 
1932). 

“ “Sociology and Psychology,” p. 348, in The 
Social Sciences and their Interrelations, Wo. F. 
OapurN and ALEx. GOLDENWEISER, editors (New 
York, 1927). 

““The Present Problems of Social Psy- 
—" Proc. Congr. Arts and Sci. St. Louis, 

+ 869. 


“ Society: A textbook of sociology, p. vii (New 
York, 1937). 
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To most sociologists culture is merely 
behavior, a particular kind of behavior, 
perhaps, but the reactions and interactions 
of human organisms, nevertheless. Thus 
Kimball Young says that “culture consists 
of ... learned behavior patterns.’ - To 
Read Bain, ‘‘culture is all behavior medi- 
ated by social symbols . . . all culture pat- 
terns are resident in the organisms of per- 
" sons.’*8 Ogburn and Nimkoff say that cul- 
ture is ‘behavior transmitted by learn- 
ing.’’*® Ellwood defines culture as “behavior 
patterns socially acquired and socially 
transmitted by means of symbols.’’5* 

There is also a tendency among sociolo- 
gists to regard culture as merely a by- 
product of social interaction. Thus, E. R. 
Groves states that “culture is a product of 
human association.’ Kimball Young 
thinks of culture as “a precipitate of man’s 
social life.’’® 

To many sociologists, “cultural” has be- 
come merely another word for “social.” 
Robert S. Lynd, for example, speaks of 
“the individual in our culture,’’ “leaders of 
the culture,” ete.* As Jessie Bernard 
shrewdly observed many years ago, “‘ ‘cul- 
ture’ bids well to supersede ‘society’ and 
‘cultural,’ ‘social,’ in the sociologist’s vo- 
cabulary.’’ 

The inability of sociologists to conceive 
of culture as a suprapsychological order, dis- 
tinct from the process of “social interac- 
tion,” is well exemplified by the eminent 
German sociologist Georg Simmel. When 
one considers, he says, “the development 


‘" An introduction to sociology, p. 19 (1934). 

‘8 “A Definition of Culture,” p. 87 (Sociology 
and Social Res. 27: 87-94. 1942), and “Trends in 
American Sociological Theory,” p. 110 (in 
Trends in American sociology, G. A. LUNDBERG, 
et al., editors; New York, 1929). 

‘Wa. F. Oapurn and Meyer F. Nimxorr, 
Sociology, p. 63 (1940). 

5° “Culture and Human Society,” p. 6 (Social 
Forces 23: 6-15. Oct. 1944). 

5! Introduction to sociology, p. 23 (1928). See 
also E. R. Groves and H. E. Moore, Jntroduc- 
tion to sociology, pp. 13-14 (1940), for a similar 
expression. 

® Sociology, a study of society and culture, p. 36 
(1942), 

53 Knowledge for what?, pp. 72, 186, and else- 
where (Princeton, 1939). 

_ * “History and Prospects of Sociology,”’ p. 68, 
in Trends in American sociology, G. A.. Lunp- 
BERG et al., editors (1929). 
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and character of language, morals, church, 
law, political and social organization,” the 
conception that they constitute “a structure 
of independent reality, which leads its life 
after peculiar laws and by virtue of peculiar 
forces, independent of all its individual com- 
ponents” seems “inevitable.” Simmel is 
here face to face with culture. Its inde- 
pendence of individuals is so plain that it 
compels recognition by itself. That culture 
has an existence of its own which is deter- 
mined by its own laws, is also so plain as 
to make the conception “inevitable.’’ Yet, 
so mired in individualistic psychology is 
Simmel, and so blinded by an obsolete met- 
aphysics, that he cannot accept the con- 
clusion to which his observations and 
reasoning “inevitably” lead him. “It is cer- 
tain,’”’ he stubbornly maintains, ‘that in the 
last analysis only individuals exist.’ Even 
society exists only “in mental attitudes or 
psychological occurrences within the minds 
of individuals.”*’ And culture, apart from 
material things, consists of “spiritual struc- 
tures . . . [which] have their existence only 
in personal minds. Every attempt to think 
of them outside of persons is a mys- 
ticism. .. .’”58 

The conception of a science of culture 
held by many American sociologists is ex- 
pressed by Dorothy P. Gary in her essay 
“The Developing Study of Culture’ * “A 
science of culture will be built up only.when 
the analysis of culture is approached from 
the standpoint that culture itself is a social 
process growing out of and consisting of col- 
lective human behavior.”’ In other words, 
a science of culture will be realized only 
when it becomes a science of social process, 
of collective behavior, rather than a science 
of culture. Th. Abel considers the question 
of a science of culture in his essay, “Is a 
Cultural Sociology Possible?’’® and comes 
to the conclusion that it is not. To Abel, 
sociology is the study of “interhuman be- 


5 “The Persistence of Social Groups,” p. 665 
(Amer. Journ. Sociol. 3). 

5 Idem. 

57 N. J. SpyKMAN, The social theory of Georg 
Simmel, p. 27 (Chicago, 1925). 

58 “The Persistence of Social Groups,’”’ p. 665. 

59 In Trends in American sociology, G. A. Lund- 
berg et al., editors, p. 182 (1929). 

6° Amer, Journ. Sociol. 35: 739-52. 1929. 
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havior” of which culture is but an aspect. 
There have been, to be sure, sociologists 
who have a fine appreciation of the role of 
culture in human behavior. Prof. C. A. Ell- 
wood, for example, declares that “it is im- 
possible to understand human society 
without understanding human culture; for 
the social behavior of man . . . is dominated 
by the culture of his group.’ But he, too, 
thinks of culture as human (organic) be- 
havior rather than as a class of supra- 
psychologic, superorganic, phenomena. To 
Ellwood, “all culture is a product of the 
human mind [which means that] back of all 
historical interpretation, therefore, must 
be the method of psychological analysis . 
the development of culture is essentially a 
learning process.” William F. Ogburn took 
a culturological point of view, to a certain 
extent at least, in his Social change. But, as 
we have just seen, he and his collaborator, 
Nimkoff, think of culture as human be- 
havior. Malcolm M. Willey is another 
sociologist who has done much to bring 
his science to an appreciation of culture. 
He has gone so far as to declare that “‘the 


study of culture—the processes of its origin 
and its growth, its spread and its perpetua- 
tion—constitutes the study of sociology.” 
But in an earlier article written by Willey 
and Melville J. Herskovits (an anthropolo- 


gist), we are told that “it must not be as- 
sumed, of course, that culture is a meta- 
physical entity which operates of itself. It 
is, rather, a generic term that covers an 
amazing number of types of behavior.’ 
Thus we see that sociologists think of cul- 
ture as behavior, as social process or inter- 
action, as a factor in human behavior, or 
as a by-product of human behavior. But 
they seldom, if ever, rise to the level of 
viewing culture as a distinct and separate 
class of suprapsychological, suprasocial 
phenomena; as a process sui generis with its 
own laws. In short, they can not rise above 
a science of society and envisage a scjence 
of culture. This is not, however, surprising. 


| ‘Culture and Human Society,” p. 6 (Social 
Forces 23: 6-15. Oct. 1944). 
8 JTbid., 14, 18. 
® “The Validity of gi Sap een Concept,” p. 
208 (Amer. Journ, Sociol. 35: 1929). 
* “The Cultural jyren ater to Sociology,’ w. 191 
(Amer. Journ. Sociol. 29: 188-199. Sept. 1923). 
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Being sociologists, they are by definition 
and tradition devoted to the study of soci- 
ety, of social interaction. It is not surprising, 
therefore, to find that when they are con- 
fronted with culture they translate it into 
the only language they know: the idiom of 
social interaction. There is not a single 
sociologist that we know of (Durkheim ex- 
cepted) who has a clear conception of what . 
a science of culture would be and who has 
devoted himself to the advancement of such 
a science. 

A few sociologists have, however, been 
sufficiently exposed to the culturological 
point of view to be disturbed by it. Prof. 
R. M. MaclIver is concerned with the “dis- 
turbing effect” which “the impact of an- 
thropology” has had upon sociology; the 
“cultural approach,” he says, “leaves soci- 
ology without a focus.”® Prof. Robert S. 
Lynd® issues a clear warning against the 
error of “‘viewing culture as a self-contained 
force, operating by inner laws of its own.” 
He lists “four distinct advantages” which 
may be gained from treating culture as 
human behavior instead of as culture 
(“basically impersonal things’’). Culture, he 
argues, does not “enamel its fingernails, or 
vote, or believe in capitalism, but people 
do.” L. L. Bernard,* too, argues against a 
science of culture, denying that culture is a 
thing sui generis. He likewise thinks of cul- 
ture as “the impact of an intelligent organ- 
ism ...upon its environment,” in other 
words, as the reactions of the human or- 
ganism. 

Thus, among sociologists we find a recog- 
nition of cultural phenomena and an appre- 
ciation of the role of culture in human be- 
havior. But we find virtually no conception 
of a science of culture among them, no ap- 
preciation of the fact that cultural phe- 
nomena constitute a separate and distinct 
order; that cultural elements act and react 
upon each other according to laws of their 
own; that culture as such can be explained 
only in terms of culture; that culture not 
only can be studied apart from the psycho- 

“ “The Trend to Internationalism,” p. 181, 
and “Sociology,” p. 243, both in Encyclopedia of 
ee aro 0 22 
a atreducion to sociology, p.'800 (New York, 
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logical reactions of human organisms, apart 
from “‘social interaction,’ but that it must 
be so studied; in fine, that a special science 
is required to study and interpret this spe- 
cial class of phenomena, and that this 
science is not a science of psychology, indi- 
vidual or social, or a science of society or 
“social interaction,” but a suprapsychologi- 
cal science of culture: culturology. 


With the creation of Sociology the 
boundaries of science were extended to em- 
brace superindividual determinants of be- 
havior. But, being but a science of group 
behavior, of collective psychological deter- 
minants, Sociology was unable to grasp and 
interpret superpsychological determinants. 
Science was, therefore, obliged once again 
to advance its frontiers by creating a new 
science. This time it was Culturology. 

It was the anthropologists who, as Prof. 
A. L. Kroeber®* has observed, ‘discovered 
culture,” and it has been within the 
province of anthropology that the science 
of culture has had most of its growth. The 
eminent British anthropologist Edward 
Burnett Tylor was the first person, so far as 
we know, to formulate in an explicit and 
self-conscious manner the point of view, the 
purpose, principles, and scope, of a science 
of culture. He was the first, too, so far as 
we know, to use the phrase “science of cul- 
ture”: it was the title of chapter 1 of his 
Primitive culture (1871). We do not mean 
to assert that Tylor was the first to take a 
culturological point of view or to produce a 
culturological work; there were, of course, 
others before Tylor who did this to a greater 
or lesser extent. But so far as we are aware, 
Tylor was the first to-define and describe 
the new science. 

To begin with, Tylor gave us what has 
probably been the most satisfactory defini- 
tion of culture that we have ever had until 
recently. “Culture,” he says in the opening 
words of Primitive culture, “is that complex 
whole which includes knowledge, belief, 
art, morals, law, custom, and any other 
capabilities and habits acquired by man as 
a member of society.’’ Secondly, Tylor 
makes it clear that this new science will take 


* “So-Called Social Science,” pp. 331, 333 
y 


(Journ. Social Philos. 1: 317-340. July 1936). 
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as its object of study, not human behavior, 
nor social process or interaction, but culture 
traits themselves as a separate and distinct 
class of phenomena. The study “not of 
tribes and nations, but the condition of 
knowledge, religion, art, custom, and the 
like among thein’’®’ is the task he sets for 
his science. He proposes first to classify cul- 
ture traits into categories such as weapons, 
myths, rites, social customs, etc., and then 
to “make out their distribution in geogra- 
phy and history and the relations which 
exist among them.’’’® It is the relations be- 
tween culture traits, relations historic, geo- 
graphic, and functional, that Tylor is 
concerned with, not relations between hu- 
man beings (i.e., “‘social interaction’’). 
The next noteworthy attempt to estab- 
lish a science of culture was that of Emile 
Durkheim.” In a great deal of his work, but 
especially in The rules of sociological method 
—above all in the preface to the second 
edition of this work— Durkheim endeavored 
to formulate the premises and principles of 
culturology. His phraseology was unfor- 
tunate, however, since it rather effectively 
concealed his true thought.” In the first 
place he calls his science ‘‘sociology”’ rather 
than a “science of culture’ as Tylor did, 
and he lacks the terminology to distinguish 
between the social and the cultural. He 
designates the class of traditional super- 
psychologic symbolic phenomena which we 
call “culture” by such terms as “collective 
consciousness,” which has not only ob- 
scured his thought but has brought upon 
him the charge of mysticism. But to one 
who can reach his thought and meaning 
through the facade of inappropriate ter- 
minology, it will be quite apparent that 


6° Primitive culture, vol. 1, p. 5. 

70 Tbid., p. 8. 

™. Having previously stated that the found- 
ing of the science of culture was primarily the 
work of aeemroporosy the question arises, Was 
not Durkheim a socio ogist? Tt is, of course, a fact 
that Durkheim ealled his science “sociology.” But 
it is also true that its nature and content were 
very different from the works of most sociologists. 
As Bernard has put it, “the Durkheim school 
generally has been closer to anthropology than to 
sociology” (article “Social Psychology,” p. 154, 
in Encyclopedia of the Social Sciences). 

7 See the opening words of Durkheim’s preface 
to the second edition of The rules for his own 
statement about how he was misunderstood by 
his colleagues. 
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Durkheim is talking about culture rather 
than “society” or “social interaction,’ and 
that he is trying to establish a science of 
culture. 

Durkheim is speaking of culture when he 
says: 

... collective ways of acting or thinking have a 
reality outside the individuals who, at every 
moment of time, conform to it. These ways of 
thinking and acting exist in their own right.” 
Collective representations are the result of an 
immense co-operation, which stretches out not 
only into space but into time as well; to make 
them, a multitude of minds have associated, 
united and combined their ideas and sentiments; 
for them, long generations have accumulated 
their experience and knowledge.’’™ 


Durkheim leaves no doubt that he is 
concerned with what anthropologists such 
as Tylor, Kroeber, and Lowie have called 
cullure even though he uses the term 
“society.” “It is not true,” he says,” “that 
society is composed of individuals only; it 
also includes material objects which play an 
essential role in the common life” (empha- 
sis ours). Among these material objects he 
lists “houses, buildings of all kinds which, 
once constructed, become autonomous real- 
ities, independent of individuals. . . lines 
of communication and transportation, . 
instruments and machines. used in in- 
dustry. ...” 

That Durkheim is interested in the be- 
havior of culture traits rather than the be- 
havior of human organisms (“social inter- 
action’’) is made clear by the following: 


We need to investigate, by comparison of 
mythical themes, popular legends, traditions, 
and language, the manner in which social repre- 
sentations [i.e., culture traits] adhere to and repel 
one another, how they fuse or separate from one 
another.” 


Since culture is to be studied with refer- 
ence to the ways in which traits act and 
react upon one another—‘‘adhere to and 
repel one another’’—it follows that culture 
is to be explained in terms of culture: 


73 The rules of sociological method, p. lvi (Chi- 
cago, 1938). 

™ The elementary forms of the religious life, p. 
16 (London, 1912). 

% Translated from Le suicide, p. 354 (Paris, 
1897). 

7% Rules, p. li. 
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Society [i.e., culture] is a reality sui generis; 
it has its own peculiar characteristics. ... The 
determining cause of a social fact {culture trait] 
should be sought among the social facts [culture 
traits] preceding it.... We must seek the ex 
planation of social life [culture] in the nature of 
society [culture] itself.” 


A few sociologists have been able to see 
that Durkheim is talking about culture 
traits and their behavior rather than human 
organisms and their interactions, but most 
of his successors have either tried to reduce 
his culturology to the social psychology of 
interaction or have dismissed it as ‘“mys- 
ticism.”’ Despite misunderstanding, how- 
ever, Durkheim's influence has been con- 
siderabie, and he will eventually come to be 
recognized as one of the founders of the 
science of culture. 

In the works of Tylor and Durkheim the 
science of culture got off to a good start in 
the nineteenth century. But progress in this 
field has been rather meager in recent 
decades. A considerable amount of work ofa 
culturological nature has been produced by 
American and European anthropologists, 
But little advance in the development of the 
theory of such a science has been made. 
There, has, in fact, been considerable oppo- 
sition to the culturolegical point of view, 
and numerous signs point to regression 
from the level attained by Tylor and 
Durkheim. 

Prof. A. L. Kroeber has undertaken to 
formulate the philosophy of a science of 
culture on several occasions, notably in the 
following essays: “The Superorganic,”™ 
“The Possibility of a Social Psychology,” 
“On the Principle of Order in Civilization 
as Exemplified by Changes in Fashion,” 
“Sub-Human Cultural Beginnings,”* ‘So 
Called Social Science,’”’® and, finally in his 
recent huge work, Configurations of culture 
growth.* Like Comte, Kroeber is concerned 
with the “hierarchy of the sciences.’ He 
distinguishes cultural phenomena from 


ite The elementary forms, p. 16; Rules, pp. 110, 
78 Amer. Anthrop. 19: 163-213. 1917. 
7 Amer. Journ. Sociol. 23: 633-650. 1918. 
*° Amer. Anthrop. 21: 235-263. 1919. 
8 Quart. Rev. Biol. 3: 325-342. 1928. 
® Journ. Social Philos. 1: 317-340. 1936. 
83 Berkeley, Calif., 1944.-See my review of this 
work in Amer. Anthrop. 48: 78-93. 1946. 
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psychological phenomena. “Civilization,” 
he says, “‘is not mental action but a body or 
stream of mental exercise.”** He dis- 
tinguishes the psychological from the cul- 
tural in the instance of Darwin’s formula- 
tion of the theory of natural selection: the 
“reactions in Darwin’s nervous system at 
the moment when the thought of natural 
selection flashed upon him,” are contrasted 
with ‘the relation of doctrines such as that 
of natural selection to other concepts and 
social [cultural] phenomena.’’® In short, 
Kroeber envisages a science that would 
concern itself, not with psychological 
events, but with the actions and reactions of 
superorganic (cultural) phenomena. In 
speaking of the reaction of one concept on 
another, Kroeber is thinking as Durkheim 
was when he spoke of the way in which 
“social representations {culture traits] ad- 
here to and repel one another, how they 
fuse or separate from one another.” 

Culture, as a class of suprapsychic—or 
superorganic, to use Kroeber’s term—phe- 
nomena constitutes a distinct order of 
reality, in Kroeber’s conception. ‘The 
superorganic or superpsychic ... that we 
eall civilization [culture} appears to have 
an existence, an order, and a causality as 
objective and as determinable as those of 
the sub-psychic or inorganic,” he says. 
He also thinks of culture as a “closed sys- 
tem of phenomena,” which means that “the 
first explanation of cultural phenomena 
must be in cultural terms.’’®” 

Professor Kroeber is not able to hold con- 
sistently to the culturological point of 
view, however. He appears to think that 
culturological explanations can be only his- 
torical ;** generalizations dealing with non- 
temporal aspects of cultural phenomena 
would, he reasons, belong to psychology, as 
is indicated by the title of one of his essays, 
“The Possibility of a Social Psychology.” 
He is not quite able to conceive of scientific 
laws of culture itself. Instead, he speaks of 


* “The Superorganic,” p. 192. 

% Tbid., p. 206. 

© Idem, p. 263. 

*’ “Sub-Human Cultural Beginnings,’’ p. 325. 

88 “Anthropology belongs in the group of the 
historical sciences,” Anthropology, p. 325 (New 
York, 1923). 
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laws which underlie culture, and these are 
“the laws of psychology.’’®® 

Kroeber has pointed out ‘‘the fatal de- 
fect”’ of the term ‘‘sociology’’: its failure to 
distinguish the cultural from the social.*° 
But he does little to remedy this shortcom- 
ing, since in the same essay where the defect 
of ‘‘sociology”’ is exposed, he suggests that 
the science of culture be called “cultural 
mechanics,”’ ‘social psychology,” and even 
“sociology.’’” If only he could have crystal- 
lized his thought in a new term: “culturol- 
ogy!’ In a later essay,* he does use the 


8® Loc. cit. 

% “The Possibility of a Social Psychology,” p. 
641. 

% Ibid., p. 640. 

% T hasten to say that I am not the first to use 
this term in print. Read Bain, a sociologist, speaks 
of “‘culturology” in ‘‘Trends in American Socio- 
logical Theory” (in Trends in American sociology, 
G. A. Lundberg et al., editors, New York, 
1929). Dr. Cheng Che-Yu published Oriental 
and Occidental cultures contrasted: An introduc- 
tion to ‘‘culturology,”’ in 1943 (Berkeley, Calif.). 
He has written me that he has used “cultur- 
osophy” as well as “‘culturology” in earlier pub- 
lications in China. I first used ‘‘culturology”’ in 
print in 1939, I believe (‘‘A Problem in Kinship 
Terminology,” Amer. Anthrop. 41: 566-573), 
but I employed it regularly in lectures for some 
years prior to that date. 

“Culturology” may, from its novelty, sound 
affected or pretentious today. But we recall that 
friends of Herbert Spencer condemned the word 
“sociology”’ as a “barbarism” (Preface to vol. 1, 
Principles of sociology). ‘‘Culturology”’ also will 
become familiar with the maturity of “social” 


-science and will eventually be accepted as a 


matter of course. If the scientific study and inter- 
pretation of mammals is “mammalogy,”’ the 
science of minerals “mineralogy,” of music, 
“musicology,’’ why should not the science of 
culture be called ‘‘culturology’? The importance 
of new words for new conceptions is well expressed 
by Henri Poincaré: “ . . . the true discoverer will 
not be the workman who has patiently built up 
some of these combinations, but the.mah who has 
brought out their relation. . .. The invention of a 
new word will ofien be sufficient to bring out the 
relation, and the word will be creative’ (emphasis 
ours), “Science and Method,” p. 28 (in Pounda- 
tions of science, New York and Garrison, 1913). 

If Durkheim could only have used ‘‘culture’’ 
and “culturology” instead of “‘society,’’ “‘collec- 
tive consciousness,” “collective representations,”’ 
and “sociology,’’ he would have spared himself 
misunderstanding that has persisted even to the 
present time. His failure to do so is remarkable 
in view of his realization of the necessity of new 
concepts and new terms as science advances: 
“We need...to formulate entirely new con- 
cepts, appropriate to the requirements of science 
and expressed in an appropriate terminology” 
(p. 37, The rules). 

98 “So-Called Social Science,” p. 238. 





200 


phrase “science of culture,’’ however. And 
he displays a keen understanding of the 
direction that science is taking when he ob- 
serves: “It does look as if the future science 
would be more concerned with culture than 
with society.”™ . 

Prof. Robert H. Lowie (an anthropolo- 
gist) gives us a clear expression of the cul- 
turological point of view in his various 
writings. To him, culture constitutes a dis- 
tinct class of suprapsychological phenomena 
which requires a special science for its inter- 
pretation. “During the last hundred years,” 
he writes, “it has become increasingly clear 
that culture... represents...a distinct 
domain.” We have [in culture] a thing sui 
generis that demands for its investigation a 
distinct science.” This distinct science is 
to be a “science of culture,” as he calls it 
in a recent essay.*’ The science of culture is 
to be distinguished sharply from a science 
of mental phenomena: ‘“‘We cannot reduce 
cultural to psychological phenomena. . . .% 
Culture . . . can be explained only in terms 
of itself.’”’** Like Durkheim and Kroeber, 
Lowie sees that culture traits as such act 
and react upon each other: “culture thus 
appears as a closed system.’” It is therefore 
the business of the ethnologist [culturolo- 
gist] to show how one cultural element is 
determined by, or influences, other culture 
traits. He shows, for example, how a type 
of kinship terminology is determined by 
rules of marriage and descent. 

Clark Wissler, likewise an anthropolo- 
gist, takes the culturological point of view 
in much of his work. He regards the “cul- 
ture concept [as] one of the most recent and 
important achievements in anthropological 
research.’”?: He distinguishes psychology, 
the scientific explanation of the way people 
behave, from anthropology, the study of 
the way culture traits, or cultures, behave. 
In fact, he advocates the study of “culture 


“ Thid., p. 337. 

%* “Cultural Anthropology: A Science,” p. 301 
(Amer. Journ. Sociol. 42(3). Nov. 1936). 

% Culture and ethnology, p. 17. 

*7 “Cultural Anthropology: A Science,” 

*8 Culture and ethnology, p. 17. 

* Tbid., p. 66. 

1 Idem, p. 95. 

2 “Recent Developments in Anthropology,” p 
75, in Recent developments in the social sciences, 
E. C. Hayss, editor (Philadelphia, 1927). 


p. 307. 
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as independent of human beings.’ Like 
Tylor, Wissler states that the task of the 
anthropologist is to “‘describe and classify 
these inventions [culture traits], to study 
their distribution over the earth, and above 
all the gross outlines of their history.’ 
Wissler is interested in the evolution of cul- 
ture, the history of specific traits and com- 
plexes, and in relationships obtaining be- 
tween traits. “All cultures,” he maintains, 
“follow out their careers according to dis- 
coverable laws,’* and it is the anthropolo- 
gist’s business to discover and to formulate 
these laws. 

Wissler does not, however, fully appre- 
ciate the extent to which the culturological 
point of view can be applied. Instead of 
trying to explain such traits as the couvade 
and incest prohibitions in terms of the inter- 
action of other culture traits, he turns them 
over to the psychologist. He would thus 
restrict the science of culture to an unwar- 
ranted and unfortunate degree and deprive 
it of much opportunity for achievements. 
But this blind spot does not lessen the merit 
of his culturological work in other areas of 
interpretation. 

Wissler’s insight and understanding con- 
cerning the expansion of the scope of science 
and of the direction which this expansion is 
taking is shown in the following passage:’ 

Thus, it was an easy step from the realization 
of the individual to the conception of society. . . . 
Such a consciousness of ourselves functioning as a 
group is coincident with the rise of sociology . .. 
and whereas a century or more ago men were 
thinking in terms of the individual, they came 
during the last half century to see themselves in 
society. I{ is then a curious fact that for a long 
time man was so intent upon his individualism, 
he failed to sense the existence of society, and 
that to such a thing as culture was totally blind. 
But we have seen how our people are just becom- 
ing conscious of the existence of culture. . . . So 
while we have attained social consciousness... 
into culture consciousness we are just now groping 
our way. 


Prof. G. P. Murdock has a fine exposition 
of the culturological poiftt of view in his 


3 Man and culture, p. 99 (New York, 1923). 
oe: “Recent Developments in Anthropology,” p. 

5 Man and culture, p. 247; also ‘Bow 

6 “Recent Developments in Ant ropology,” 
62-63, 73, 84. 

7 Man and culture, pp. 333-334. 
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essay “The Science of Culture.’’* Dr. Bern- 
hard J. Stern, also, touches upon it in an 
illuminating manner in his article ‘““Con- 
cerning the Distinction between the Social 
and the Cultural.”’® It would be interesting 
to note expressions of the culturological 
point of view in the works of other men if 
sufficient space were at our disposal. But 
we have cited enough to show that some 
progress in the direction of a science of cul- 
ture has been made since the days of Tylor 
and Durkheim. 

But the new science has encountered con- 
siderable opposition as well as support. The 
extension of the point of view of science to 
the realm of human institutions has aroused 
the opposition and resentment of champions 
of the older philosophy of free will. As 
Durkheim has expressed it:!° 


The same antagonism breaks out each time a 
new science is founded...on more than one 
point, the natural sciences themselves found an 
obstacle in faith. But it is especially when man 
became an object of science that the resistance 
became fierce. The believer, indeed, cannot but 
find repugnant the idea that man is to be studied 
as a natural being, analogous to others, and moral 
facts as facts of nature. It is well known how 
these collective sentiments, under the different 
forms they have taken, have hindered the de- 
velopment of psychology and sociology [cul- 
turology]). 


Opposition to a science of culture is not 


confined to nonscientists, however. We 
have already noted the opposition of cer- 
tain sociologists, and there is considerable 
opposition to culturology among anthro- 
pologists themselves. 

Kroeber’s early attempt, in “The Super- 
organic”’ (1917), to formulate the culturo- 
logical point of view and to advocate a 
science of culture was met with speedy and 
spirited opposition. Edward Sapir, in a 
skillfully argued essay entitled ‘(Do We 
Need a Superorganic?” tried to show that 
no such concept, and consequently no spe- 
cial science, was needed." Alexander Gold- 
enweiser, also in a reply to Kroeber’s 
ssay “The Super-Organic,” likewise op- 


$ Amer, Anthrop. 34: 200-215. 1932. 

* Social Forces 8: 264-271. 1929. 
"© The division of labor in society, pp. 285-286. 
" Amer. Anthrop. 19: 441-447. 1917. 
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posed a superpsychological science of cul- 
ture.” “The life of culture,”’ he argues else- 
where, “belongs to the psychological level. 
It is in the minds of men in society. . . . The 
historian, the anthropologist, are students 
of life. Life is psychology.”’” 

It seems likely that Franz Boas had 
Kroeber in mind when he wrote, “It seems 
hardly necessary to consider culture a 
mystic entity that exists outside the society 
of its individual carriers and that moves by 
its own force.’”"* Like Lynd, Boas would 
insist that ‘‘cultures do not enamel their 
finger nails but that people do.” Ruth 
Benedict, too, can see nothing but mysti- 
cism in Kroeber’s attempt to formulate a 
science of culture as a class of phenomena 
sui generis, She speaks of those who “have 
often expressed themselves in mystical 
phraseology ...like Kroeber they have 
called in a force he calls the superorganic 
to account for the cultural process,’ 
Being unable to understand or to appreciate 
a science of suprapsychological phenomena 
Boas and Benedict simply brand the idea 
“mystical” and reject it. 

The reaction against the culturological 
point of view in American anthropology in 
recent years has gone so far as to receive 
the following summary expression in the 
words of David Bidney"*: ‘‘The tendency to 
hypostasize culture and to conceive it as a 
transcendental, super-organic, or super- 
psychic force . . . the assumption that cul- 
ture is a force that may make and develop 
itself” is one of the major “cultural falla- 
cies’ of our day. It is the ‘“‘culturalistic fal- 
lacy,”’ to be specific, he tells us. Dr. Bidney 
fails to appreciate the direction that science 
has been taking for more than a century, 
that it has been moving upward from the 
individual psychologic level to the social 
psychologic, and from there to the super- 
psychologic, or culturologic, level. He feels 


“The Autonomy of the Social,’’ Amer. 
Anthrop. 19: 447—449. 1917. 

8 “Anthropology and Psychology,” pp. 85-86 
(in The social sciences and thetr interrelations, 
Wm. F. Oasurn and A. GoLDENWEISER, editors, 
New York, 1927). 

4 Anthropology and modern fe. e 235 (1928). 

1% Patterns of culture, P. 231 (19. 

1% “On the Concept of Culture mes Some Cul- 
tural Fallacies,’”” Amer. Anthrop, 46: 30-44. 1944. 
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only the impact of the current reaction 
against this trend and consequently does 
no more than serve as the passive medium 
of its expression. 

Many anthropologists are still unable to 
rise above the level of a sociological, or 
sociopsychological, conception of human 
behavior. Thus Radcliffe-Brown ridicules 
the notion that two cultures can react upon 
each other, or that a culture can exert an 
influence, or produce an effect, upon an 
individual human being. Culture, to Rad- 
cliffe-Brown, is merely “an abstraction,” 
and he finds it “fantastic to imagine... 
two abstractions coming into contact and 
by an act of generation producing a third 
abstraction.’” The idea that a culture can 
“act upon an individual” is, to Radcliffe- 
Brown, “as absurd as to hold a quadratic 
equation capable of committing a mur- 
der.”"* In theoretical outlook Radcliffe- 
Brown is a sociologist; he is incapable of en- 
visaging a science of culture.'® He asks: 
“Ts a science of culture possible? Boas says 
it is not. I agree. You cannot have a science 
of culture.’””° But, he says, a science of 
societies is possible, and this is the proper 
goal of the social anthropologist. 

Radcliffe-Brown confuses the issue very 
effectively by calling culture an abstraction. 
Words are culture traits. Why call them 
abstractions any more than the bark of a 
dog or the quack of a duck? The fact that 
words have a symbolic significance as well 
as auditory and physical properties does 
not make them “abstractions,” any more 
than the sexual significance of the mating 
call of frogs makes this an abstraction. Po- 
lygynous households are culture traits. 


17“On Social Structure,” pp. 10-11 (Journ. 
Roy. Anthrop. Inst. Great Britain and Ireland 


70 (pt. 1). 1940). 
'*“The Nature of a Theoretical Natural Sci- 


ence of Society,” p. 21 (mimeographed notes, re-- 


corded stenographically, from a seminar at the 
University of Chicago, 1937). 

°It is an interesting and noteworthy fact, 
however, that although Radcliffe-Brown has not 
been able to appreciate the concept of a science of 
culture and hence has repudiated and rejected 
such a concept, he has employed it effectively in 
some of his work. His “Social Organization of 
Australian Tribes” (Oceania 1 (1-4). 1930-31) is 
a good seawers of a culturological interpretation 
of superpsychological phenomena. 

20*The Nature of a Theoretical Natural Sci- 
ence of Society,” p. 71. 
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But why call one husband and three wives 
an abstraction any more than one atomic 
nucleus and three electrons? Why should 
social or ceremonial forms be called ab- 
stractions any more than cellular or molee- 
ular forms? A wild horse is not an abstrac- 
tion. Why call a domesticated horse (a cul- 
ture trait) one? Culture traits are very real 
things:*' objects, acts, forms, sentiments and 
ideas which can be and are experienced as 
real things. There is no more reason for 
calling them abstractions than anything 
else in our experience. 

As for culture’s ability to “act upon an 
individual,” it is-remarkable to find a man 
who is so often identified with Durkheim 
arguing this question in the negative. It was 
one of Durkheim’s chief theses that culture 
traits have an existence prior to and inde- 
pendent of the individual human organism, 
and that these traits impinge upon man 
from the outside and profoundly affect his 
behavior. And it is, of course, obvious that 
this is the case. From birth—and even be- 
fore—culture traits in the form of ideas, 
sentiments, acts, and material objects act 
upon the human organism and cause it to 
behave in this way and that. And it is not so 
“absurd” as Radcliffe-Brown would have 
us think to “hold a quadratic equation 
[i.e., an idea or set of ideas] capable of 
committing a murder.” A culture trait in 
the form of an idea may so stimulate the 
human organism as to cause it to kill an- 
other human being. This is in fact a very 
common thing in cases of witchcraft, the 
killing of one or both of twins at birth, and 
many other cultural situations. A culture 
trait in the form of a sentiment-charged 
idea will cause a Japanese general to dis 
embowel himself in atonement for disgrace 
or failure, or an Occidental officer to blow 
out his brains with a pistol. It would of 
course be silly to argue that it was the per 
son, the human organism, that actually 
does the killing in the examples just cited. 
Of course it was the human being. But— 
and this is the point at issue in a scientific 
analysis of behavior—it was the culture 


*t Recall Durkheim’s emphasis upon the prop- 
osition-that social facts are things (choses). This 
proposition was “at the very basis of . . . [his] 
method” (The rules, p. xliii). 
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trait, not the human being, that was the 
determinant of the behavior, and henee was 
the cause, scientifically speaking, of the 
homicides. The human organism does not 
kill witches or commit hara-kiri because of 
any inherent property or tendency. As a 
matter of fact, self-destruction runs counter 
to powerful and deep-seated organic tend- 
encies. But, under the powerful stimulation 
of cultural traits, acting upon the organism 
from the outside, the human being can be 
brought to homicide or hara-kiri. These 
acts are the organic responses to cultural 
stimuli, and in scientific phraseology, it 
is quite proper to say that the culture traits 
are the causes, the killings the results. If 
different cultural stimuli are applied, dif- 
ferent results will be forthcoming. Thus, we 
see that far from being absurd to think of a 
“quadratic equation, i.e., a culture trait in 
the form of an idea-sentiment, committing 
a murder,” or @ suicide, it is realistic and 
scientifically valid to think in precisely this 
way.2? 

Prof. A. Irving Hallowell, too, emphasizes 


a point of view which would rule out a’ 


suprapsychologic science of culture. After 
quoting with approval Bidney’s characteri- 
zation of the culturological point of view 
as a fallacy, he says:* 


Although anthropologists often speak of the 
“movements” of culture or the “meeting” of 
cultural traits or complexes, this manner of speak- 
ing must be understood as an economical mode of 
abstract speech. In a literal sense cultures never 
have met nor will ever meet. What is meant is 
that peoples meet and that, as a result of the 


* We do not assert that the culturological 
point of view is nowhere implicit in Radecliffe- 
Brown’s work, It is. As we have already noted, it 
permeates his fine study, “The Social Organiza- 
tion of Australian Tribes.” When he distinguishes 
“social anthropology” from psychology in ‘The 
Methods of Ethnology and Social Anthropology,” 
he (South African Journ. Sci. 20: 124-147. 

t. 1923), he gives expression to the culturo- 
logical point of view. What we have claimed here 
is that Radcliffe-Brown has explicitly and specif- 
ically opposed the theory of a science of culture. 
This is demonstrated by his own utterances. 
The fact that he not infrequently does culturology 
i no way invalidates this charge. Even scientists 
sometimes fail to square their behavior with their 
articulate theor 


a “Sociopsy chological Aspects of Aecultura- 


tion,” pp. 175, 174 (in The science of man in the 
a crisis, Rapa Luton, editor, New York, 
5). 
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processes of social interaction, accuituration— 
modifications in the mode of life of one or both 
peoples—may take place. /ndividuals- are the 
dynamic centers of this process of interaction . . . 
it is hard to see how culture—an abstract summa- 
tion of the mode of life of a people—can exert an 
influence except as it is a definable constituent ot 
the activities of human individuals in interaction 
with each other, In the last analysis it is indi- 
viduals who respond to and influence one another 
(emphases ours). 


We see here only the social psychologist, 
with, however, a marked individualistic 
bias. Hallowell thinks of culture only as the 
reactions of biological organisms. The inter- 
action of culture traits as such seems utterly 
unrealistic to him. Hence he resolutely 
turns his back upon a science of culture. 

Of course culture traits could do nothing 
were it not for human beings; they could 
not even exist. And who, we might ask, has 
ever thought otherwise? Certainly not 
Tylor, Durkheim, Kroeber, Lowie, Wissler, 
or any other culturologist that we know of. 
But it is a false realism to argue that culture 
traits do not react upon each other imme- 
diately and directly. A hoe is a culture trait. 
It acts directly upon and influences other 
culture traits such as division of labor be- 
tween the sexes, customs of residence, food 
habits, religious beliefs and ceremonies, 
and so on. The intreduction of the automo- 
bile in modern American culture directly 
affected many other culture traits: harness 
and carriage manufacture, the steel and 
rubber industries, road-building, urban de- 
velopment, roadhouses and tourist camps, 
consolidated schools, etc. To be sure, these 
cultural events could not have taken place 
had it not been for human organisms. But is 
our account of the influence of the automo- 
bile upon other culture traits made any 
more realistic by introducing these organ- 
isms into it? Not one whit. The develop- 
ment of the symphony or non-Euclidean 
geometry could not have taken place with- 
out the respiratory and digestive processes 
of composers and mathematicians. But to 
inject these physiologic processes into a 
scientific explanation of these cultural proc- 
esses would not add a single thing to our 
understanding of them. On the contrary, 
it would only confuse because of their ir- 
relevance. Thus we see that, although cul- 
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ture traits have no existence, and hence 
can do nothing, without the agency of hu- 
man beings, we can treat them scientifically 
as if they had an independent existence. In 
fact, as we have shown, the problem of the 
direct and immediate influence of one trait 
upon another can be solved most effectively 
by eliminating the human organism from 
our consideration entirely. Far from being 
unrealistic—or fantastic or absurd, in the 
words of Radcliffe-Brown—it is a common 
procedure in science. The physicist may 
treat falling bodies as if they fell in a per- 
fect vacuum; or imagine an airplane pass- 
ing without friction through the atmos- 
phere. But no physicist is so naive as to 
protest that such things simply don’t 
occur; it goes without saying that they do 
not. Every physicist knows that the most 
effective—if not the only—way to arrive at 
the formulas and propositions necessary to 
explain physical phenomena is to substitute 
ideal situations for real ones.* The only 
way, for example, to arrive at a law of fall- 
ing bodies is to imagine them falling through 
a perfect vacuum—a situation that does 
not and can not exist on this earth. 
Similarly the culturologist knows full 
well that culture traits do not go walking 
about like disembodied souls interacting 
with each other. But he realizes that he can 
explain cultural phenomena as cultural 
phenomena only when he treats them as if 
they had a life of their own, quite apart 
from the glands, nerves, muscles, ete., of 
human organisms. The remarkable thing 
about this argument is not that it is revolu- 
tionary, but that it should be necessary to 
defend it. It is neither- revolutionary nor 
novel. As a matter of fact, scholars in many 
fields have been making culturological 
studies for decades. We have had studies of 
Indo-European and other languages on a 
purely linguistic, i.e., nonbiological, level. 


* Physics, says the distinguished physicist, 
Max Planck, “substitutes a new world in place 
of that given to us by the senses. .. . The other 
world is the so-called prymen world image; it is 
merely an intellectual structure. To a certain 
extent it is arbitrary. It is a kind of model or 
idealization created in order to avoid the inac- 
curacy inherent in every me asurement and to 
facilitate exact definition,’ The philosophy of 
physics, p. 53 (New York, 1936). 
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We have had studies of the evolution of 
currency; the effect of telescopes upon theo- 
logical beliefs; the influence of the indus- 
trial revolution upon political institutions; 
the development of Greek tragedy, non- 
Euclidean geometry, Gothic architecture, 
and parliamentary government; the rela- 
tionship between taxi dance halls and pros- 
titution, delicatessens and the divorce rate; 
money spent on medical schools and death 
rates for contagious diseases, etc., etc. All 
these are culturological problems and their 
solutions are culturological. Need one insist 
that none of these situations could exist 
were it not for human organisms? It is ob- 
vious, of course, that they could not. But it 
is equally obvious that the introduction of 
human organisms into a consideration of 
these problems is not only not necessary, it 
is irrelevant and confusing. It is only the 
traditional habit of thinking anthropo- 
morphically which still clings to “social 
science’ that keeps one from seeing that in 
the man-culture system, it is the cultural, 
rather than the organic, factor that is the 


‘determinant of events within this system. 


We see then that the culturological point 
of view, procedure, and objective are not 
new. Actually, scholars in philology, musi- 
cology, philosophy, mathematics, political 
science, economics, literature, and art have 
been making culturological studies for years. 
Our argument in support of a science of 
culture is necessary now only because the 
theoretical position taken today by many 
psychologists, sociologists, and anthropolo- 
gists opposes this new science so vigorously. 

The reaction against the culturological 
point of view has gone even farther than 
has been indicated above. Proceeding from 
the view that culture is ‘an abstraction,” 
some anthropologists have argued that it is 
intangible and imperceptible and end up by 
questioning the very existence and reality 
of culture itself. Thus Linton observes: 

Any investigator of culture is at once con- 
fronted with the problem of its reality. Do cul- 
tures actually exist ...? Culture... is intang- 


ible and cannot be directly apprehended even by 
individuals who participate in it....% If it 


- [culture] can be said to exist at all... .”* 


% The —“<; < man, pp. 288-289. 
* Thid., p. 3 
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Herskovits regards culture as “intangi- 
ble,’ but grants to culture patterns “the 
realitv of any abstraction,’’ whatever this 
may mean.’ Thus culture is made virtually 
to disappear. And obviously if culture does 
not exist there can be no science of cul- 
ture. 

Vigorous opposition to a science of cul- 
ture comes from Earnest Albert Hooton. 
Whereas anthropologists like Boas, Golden- 
weiser, Sapir, and others have essentially a 
psychological point of view, Professor 
Hooton’s outlook is on a still lower level: 
the biological. To him the study of culture is 
but a branch of biology.** “Since man’s be- 
havior,” he argues, “is a function of his or- 
ganism . . . it is within the province of the 
physical anthropologist to survey also the 
cultural and psychological symptoms of the 
well-being or ill-being of the human ani- 
mal.’’?* Just as Lynd deplores the “artifi- 
cial’ separation of culture from people, so 
does Hooton bewail the attempt to disjoint 
culture from the blood, bone, and muscle of 
the human organism. “My only quarrel 
with the ethnologist and with the social 
anthropologist,” he says, “is that they will- 
fully abstract social phenomena and di- 
vorce man’s activities as a social animal 
from man himself. [He deplores] the old 
way of considering social institutions com- 
pletely apart from the human animals 
which produce them, as if the former lived, 
died, propagated and evolved independ- 
ently, like parasites upon their human 
hosts.’’*° Professor Hooton can see what 
culturologists are trying to do, but being 
unable to appreciate anything beyond the 
horizon of biology, he regards their objec- 
tive as a great mistake. ““‘We have been mis- 
led,”” he bemoans, “into the imbecilic as- 
sumption that culture, an inanimate thing 
consisting of humanly manipulated matter 
and disembodied ideas, evolves by itself 
ever onward and upward, and that all man 

“The Processes of Cultural Change,’ pp. 
150, 158 (in The science of man in the crisis, 
Ratrx Linton, editor, New York, 1945.) 

* Prof. Carleton S. Coon, a student and col- 
league of Hooton, thinks of sociology as a “‘sub- 
division of biology,’ Thefraces of Europe, p. 251 
(New York, 1939). 

137 men and morons, p. 272 (New York, 
® Tbid., p. 223. 
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has to do is to grease the wheels and ride.” 
Hooton has even gone so far, in his anti- 
culturological attitude, as to suggest that 
“it is possibly more profitable for the sociol- 
ogist and the social anthropologist to study 
monkeys [who are, of course, cultureless, 
L.A.W.] than savages.”® ; 

Prof. C. W. M. Hart, too, deplores the 
separation of the cultural (or the social, for 
that matter) from the biological.* 

Thus we see that although some »rogress 
has been made in the direction of realizing a 
science of culture in recent decades, there is 
also considerable opposition to it. Some, 
like Boas, are simply not able to grasp the 
concept of a special science devoted to a 
distinct and independent class of super- 
psychological determinants of f behavior. 
Others, like Lynd and Hooton, see what 
culturologists are trying to do, but are con- 
vinced that they are on the wrong—a 
dangerously wrong—track. 

As a matter of fact, anthropology has 
actualiy regressed in recent years from the 
levels attained, by Tylor and Durkheim in 
the nineteenth century. We have, of course, 
an objective criterion and measure of ad- 
vance and regression in the expansion of 
the scope of science. We may view the 
stages of this expansion as a series of strata, 
one laid upon another, the older strata on 
the bottom, the newer on top. Thus at one 
time we see the science of the behavior of 
man on the anatomical and physiological 
level. Subsequently science has advanced 
to the individual psychological level, then 
to the sociopsychological, and finally to the 
culturological, level. Thus by referring the 
point of view and objectives of anthropol- 
ogy at any given time to this developmental 
series, we can gauge its condition of ad- 
vancement or regression. 

Measured by this yardstick, anthropol-: 
ogy has regressed considerably, especially 
since 1930.* Science attained the culturd- 

3 Crime and the man, p. 370 (Cambridge, 1939). 

% Hooton, E. A., ‘Why we study apes and 


monkeys,” p..5 (Fauna 5(1). 1943). 
33 “Social Evolution and Modern Anthropol- 


ogy,” in Essays in political economy, in honor of 


E 333) Urwick; H. A. Innis, editor (Toronto, 
1 ° 

*% Cf. ‘Recent Trends in American Ethnology,” 
by Berry J. Mraaerrs, especially pp. 195-197 
(Amer, Anthrop. 48: 176-214. 1946). 
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logical level in anthropology. This is an- 
thropology’s distinctive achievement and 
mission: to formulate and develop a science 
of culture. Tylor and Durkheim formulated 
such a science. Kroeber, Lowie, Wissler, 
and others have carried it forward. But 
many students bearing the professional 
labe] of ‘‘anthropologist’”’ have been unable 
to ascend to the culturological level and to 
grasp the concept of a suprapsychological 
science of cultural phenomena. Being un- 
able to do this, they have opposed the cul- 
turological point of view. We have already 
seen how Boas, Sapir, Goldenweiser, and 


Benedict opposed it. Culture, Goldenweiser™ 


argues, ‘‘belongs to the psychological level. 
It is in the minds of men.” Sapir, apart from 
linguisties, was primarily a psychologist. 
We get some notion of how far the anthro- 
pology of today is from the culturological 
position of former years from the following 
statement by one of our younger anthropol- 
ogists, Dr. John Gillin: 

One of the greatest recent advances [in anthro- 
pological theory] is the realization by anthropolo- 
gists that culture is a psychological phenomenon, 

It is rather ironical that the article in 
which this observation appears should have 
been entitled “Some Unfinished Business of 
Cultural Anthropology.”* The “unfinished 
business” is, of course, the development of a 
science of culture. The realization that cul- 
ture is a “psychological phenomenon” is not 
an advance but a regression to a lower level 
in the development of science. 

More recently Prof. M. J. Herskovits 
tells us that ‘‘the ultimate reality of culture 
is psychological.’ 

Not only has anthropology regressed to 
the psychological level; it has tended to go 
even below the collective psychological level 
and come to rest upon the level of individ- 
ual psychology. “‘An analysis of culture,’’ 
Goldenweiser argues, “if fully carried out, 
leads back to the individual mind.’*’ To 

% In Ohio Arch. and Hist. Quart. 48: 45. 1939. 

% “The Processes of Cultural Change,” p. 163. 
Why one should locate the “ultimate reality” of 
culture in psychological processes is not clear. If 
one reduces culture to the psychological level 
why not reduce psychological events to the 
physiological level, and these to the anatomical 
and these in turn to the chemical and physical 


levels—if one is concerned with ultimates. 
37 “Psychology and Culture,” p. 59. 
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Boas the “working of culture’ meant ‘the 
life of the individual as controlled by culture 
and the effect of the individual upon cul- 
ture.** The causal conditions of cultural 
happenings lie always in the interaction be 
tween individual and _ society.’*? “It igs 
always the individual that really thinks 
and acts and dreams and revolts,’ Sapir 
maintained.‘° Sapir’s “approach to the 
problem was always through the individ- 
ual,’”’ according to Ruth Benedict.” Hallo- 
well asserts that “in the last analysis it is 
individuals who respond to and influence 
one another.’ Linton takes the position 
than “culture . . . exists only in the minds 
of the individuals who compose a society, 
It derives all its qualities from their person- 
alities and the interaction of these person- 
alities.’’* 

In line with this emphasis upon the indi- 
vidual, we note that the most popular trend 
in American anthropology today is the 
study of personality. “‘Depth psychology,” 
inkblot tests, psychiatry, etc., are now al- 
most de rigueur these days for the up-to 
date anthropologist. Thus we see that much 
of anthropology today has regressed to a 
level even below that of most sociologists 
and some social psychologists. And in some 
of Hooton’s work, anthropological theory 
has regressed even lower and has reached 
the biological level. His interpretation of 
social disorders in terms of inferior germ 
plasm and his advocacy of social reform 
through biological purges, are expressions 
of this point of view.“ 

In a recent work Kroeber has once again 
given expression to the culturological point 
of view: “I am convinced that, the phenom- 
enon being cultural, the explanation must 
































48 “History and Science in Anthropology, A 
Reply,” p. 137 (Amer. Anthrop. 38: 137-I4L 
1936). 

8° “Aims of Anthropological Research,’’ p. 612 
(Science 76: 605-613. 1932). 

40“T)\o We Need a Superorganic?” p. 442 
(Amer. Anthrop. 19: 441-447. 1917). 

“ “Edward pir,’ p. 467 (Amer. Anthrop. 
41: 465-468. 1939). 

“ “Sociopaychological Aspects of Accultura- 
tion,”’ p. 174. 

“ The study of man, p. 464. 

“4 See, particularly, the essays in A pes, men and 
morons (New York, 1937), pp. 16, 154, 269-270, 
294—295. 

Configurations of culture growth, pp. vii, 763. 
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first of all be made in cultural terms... 
psychological explanations have not got 
anyone very far in reducing the phenomena 
of history to order, and I shall not fall back 
on them.”’ But in these days of personality 
studies and inkblot tests, Kroeber stands 
almost alone. How is anthropology’s re- 
gression from culturology to psychology 
and psychiatry to be explained? 

Long ago Tylor remarked upon the re- 
pugnance with which otherwise enlightened 
persons will regard a science of culture. ‘To 
many educated minds,” he wrote, “there 
seems something presumptuous and repul- 
sive in the view that the history of mankind 
is part and parcel of the history of nature, 
that our thoughts, wills, and actions accord 
with laws as definite as those which govern 
the motion of waves, the combination of 
acids and bases, and the growth of plants 
and animals.’’ 

Durkheim, too, noted that the old an- 
thropocentric philosophy of free will, which 
still dominates our thinking about man and 
his behavior, generates vigorous opposition 
to a science of culture. He wrote:*” 

Numerous survivals of the anthropocentric 
bias still remain and .. . here as elsewhere, they 
bar the way to science. It displeases man to 
renounce the unlimited power over the social 
order he has so long attributed to himself; and 
on the other hand, it seems to him that, if col- 
lective forces really exist, he is necessarily obliged 
to submit to them without being able to modify 
them. This makes him inclined to deny their 
existence. In vain have repeated experiences 
taught him that this omnipotence, the illusion of 
which he complacently entertains, has always 
been a cause of weakness in him; that his power 
over things really began only when he recognized 
that they have a nature of their own, and resigned 
himself to learning this nature from them. Re- 
jected by all other sciences, this deplorable preju- 
dice stubbornly maintains itself in sociology 
[eulturology]. Nothing is more urgent than to 
liberate our science from it, and this is the prin- 
cipal purpose ‘of our efforts. 


And more recently A. L. Kroeber has ob- 
served that a science of culture will have to 
win its way against the older philosophy of 
human free will :** 


“ Primitive culture, vol. 1, p. 2. 

“ The rules of sociological. method, p. Iviii, 
Preface to ed. 2 (Chicago, 1938). 

“8 “On the Principle of Order in Civilization as 
Exemplified by Changes of Fashion” (Amer. 
Anthrop. 21: 263. 1919). 
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Our minds instinctively resist the first shock of 
the recognition of a thing [cultural determinism] 
so intimately woven into us and yet so far above 
and so utterly uncontrollable by our wills. We 
feel driven to deny its reality, to deny even the 
validity of dealing with it as an entity; just as 
men at large have long and bitterly resented 
admitting the existence of purely automatic 
forces and system in the realm that underlies 
and carries and makes possible the existence of 
our personalities: the realm of nature. 


These quotations do not merely distin- 
guish between ‘“‘social’’ science and ‘nat- 
ural’’ science. They also distinguish between 
the philosophy of determinism and the 
philosophy of free will that still permeates 
much of the thinking of today.** Social 
science had won its way to the philosophy 
of determinism in the anthropology of the 
1880’s and 1890’s: “If law is anywhere it is 
everywhere,” said Tylor. 

We find that anthropology has regressed 
at this point, too. We have exponents of 
free will in anthropology today, and this 
philosophy seems to be growing in strength 
and adherents. Dr. Margaret Mead be- 
lieves that “man should democratically 
take control of his own destiny and build 
himself a world that is fit to live in.’** Dr. 
John R. Swanton closes his essay ‘‘Are 
Wars Inevitable?’ with the assurance that 
“all that is needed [to terminate warfare] 
is the will to do so.’”’ Ralph Linton espouses 
the philosophy of free will and the theory 
of social change through education in his 
lecture to teachers entitled ‘‘Potential Con- 
tributions of Cultural Anthropology to 

49 On this point Alfred North Whitehead makes 
the following penetrating observations: ‘A sci- 
entific realism, based on mechanism, is conjoined 
with an unwavering belief in the world of men 
and of the higher azimals as being composed of 
self-determining organisms. This radical incon- 
sistency at the basis of modern thought accounts 
for much that is half-hearted and wavering in our 
civilization. It would be going too far to say that 
it distracts thought. It enfeebles it, by reason of 
the inconsistency lurking in the background,” p. 
94, Science and the modern world, emphasis ours 
(Cambridge, 1933). 

Much of anthropological thought is enfeebled— 
not to say crippled—today by a belief in man as a 
“self-determining organism’”’ as the following quo- 
tations will show. 

50 Introduction to Is Germany incurable? by 
R. M. Brickner, p. 13 (New York, 1943). Mead’s 
book, And keep your powder dry, is permeated 
with the corms ge A of Free Will. 

5% Smithsonian War Background Studies, No. 
12. Smithsonian Institution, May 11, 1943 
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Teacher Education.” “I believe,” he says, 
“that there are none of our current prob- 
lems which cannot be solved if people will 
put their minds to them and it is the edu- 
cator’s task to make them willing and able 
to do this (p. 9). ...If the educator can 
establish a particular value system in his 
pupils he can control the future of. his 
society, not in detail but in gross. By the 
feeling which he establishes toward war, or 
toward unlimited accumulation of wealth, 
or toward social justice he can deflect cul- 
ture change in desirable or undesirable 
directions (p. 16)... A society that gen- 
uinely believes in social justice can get 
social justice and the educator can do more 
than anyone else to establish this belief 
Gets 37° 

Professor Linton makes. the control of 
culture change seem very simple. Teachers, 
guided of course by a little coaching from 
the cultural anthropologist, will direct the 
course of social change as they please, “‘in 
desirable or undesirable directions,” simply 
by establishing the proper “‘value systems” 
in their pupils’ and insuring the proper 
“feeling’’ toward social problems so that 
when they grow up they will be “‘willing and 
able to put their minds to these problems” 
and by so doing solve them.* This view is 
faintly reminiscent of what the clergy have 
been telling us for centuries: “If we will but 
purpose in our hearts. ...” Or, as politi- 
cians, columnists, and rhetoricians put it: 
“Tf the democracies (peace-loving nations, 
the churches, the women, etc., etc.) of the 
world would only take a firm stand against 
war....” To which one might add: “If 
New England had a subtropical climate 
they could grow grapefruit,”.or “If frogs 
grew fur the world might be made safe for 
chinchillas.”’ 

But the crassest expression of the doc- 
trine of Free Will that we have seen recently 
is to be found in an article in the American 
Anthropologist: ‘“‘The Concept of Cultural 


8 Published in Culture and personality, a 
pamphlet issued by the American Council on 
Education (Washington, D. C., 1941). 

53 For a fine statement on the control of culture 
change by education, see the quotations from 
Wissler and Durkheim in Wuire, Lesue A., 
“Edveation: America’s Magic’ (School 
Society 61: 353-354. 1945). 


and 
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Crisis.” Here we are told by Dr. David 
Bidney that “man, under God, controls his 
own cultural destiny and is free to choose 
and realize the ends he would achieve.’ 

We have, however, merely exhibited the 
opposition to a science of culture and dem- 
onstrated the occurrence of regression; we 
have not explained it. To undertake such 
an explanation would require another ar- 
ticle, but we might suggest here that the 
regression we are witnessing in social sci- 
ence in general and in cultural anthropology 
in particular is but one aspect of a reaction- 
ary tendency that pervades Western Civil- 
ization today. The nineteenth century was 
one of expansion and growth of our social 
system as well as our technology; it was an 
era of progress. With the end of the period 
of colonization of backward lands and peo- 
ples in Asia and Africa, and the disappear- 
ance of the frontier in America, our social 
system reached the limits of its capacity 
for growth. Mass unemployment, overpro- 
duction, and glutted markets, relieved only 
by periodic world wars, are the indexes of 
this condition. An obsolete social system is 
striving to maintain itself against techno- 
logical imperatives for change. Although 
there have been some gains—the destruc- 
tion of the feudal houses of Romanoff, 
Hapsburg, and Hohenzollern—the status 
quo has had, on the whole, the better of it 
in the struggle. The powers victorious in the 
war just ended are dedicated to the status 
quo ante bellum, to the preservation of the 
old system of capitalism, empire and im- 
perialism. Our whole life is pervaded, 
therefore, by reactionary purposes and 
ideals and to a great extent dominated by 
them. The victors of World War II will 
probably effect a continuation of this polit- 
ical and philosophic atmosphere for some 
time to come. 

It is therefore not surprising to discover 
reactionary and regressive tendencies in 
present-day anthropology. It is both anti- 
evolutionist and anticulturological. The 


s Amer. Anthrop. 48: 541. 1946. Although this 
article was published in ‘‘the official organ of the 
American Anthropological Association,” Dr. 
Bidney is not an anthropologist. He is a student of 
philosophy who has recently undertaken the 
task - putting anthropology’s philosophical house 
in order. 
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outlook for the immediate future is not 
bright. But all science is still young and 
culturology is the youngest member of the 
family. Nor has social evolution reached 
the end of its rope. Culture is but a million 
years old and we have some twenty million 
years ahead of us—unless, of course, the 
techniques of destruction develop to the 
point of extermination. The way of life that 
“we fought to maintain’’ will eventually be 
discarded and forgotten. And with the ad- 
vance of cultural and social evolution will go 
advance in philosophy and science. A 
science of culture will come eventually. 
Meanwhile, those who know what course 
the evolution of culture has taken in the 
past will know how best to serve the cause 
of science in the future.™ 


SUMMARY 


Man is an animal, and like all other living 
beings he strives to live: to adapt himself 
to his habitat, to exercise some control 
over his environment so that life can be 
made secure and his kind perpetuated. Man 
has the same means of adjustment and con- 
trol that other animals have: neuro-sensory- 
muscular-glandular, etc. But in addition to 
these purely animal means, he has a tech- 
nique that is peculiarly human: articulate 
speech. With language man constructs 
philosophies in which the whole cosmos is 
evaluated and interpreted. In terms of 
these philosophies, man effects his adjust- 
ment to and control over his environment. 
The function of philosophy is at bottom a 
biological one. 

The first philosophies of mankind were 
animistic, supernaturalistic, and anthro- 
pomorphic. The external world was ex- 
plained, not in terms of its own properties 
but in terms of human psychological forces, 
in terms of spiritual beings with minds like 
our own. This primitive type of philosophy 
‘although emotionally satisfying, was, of 
course, ineffective practically, as a means 
of understanding and controlling the ex- 
ternal world. 

5% “The knowledge of man’s course of life, from 
the remote past to the present, will not only 
help us to forecast the future, but may guide us 
im our duty of leaving the world better than we 


found it.”—E. B. Tytor, the closing words of 
Anthropology (1881). 


WHITE: THE EXPANSION OF THE SCOPE OF SCIENCE 


209 


Gradually, after hundreds of thousands of 
years, a new type of philosophy was de- 
veloped. It interpreted the external world 
in terms of its own properties instead of 
terms of wish and will projected from the 
human mind. Free will and caprice gave 
way to determinism and natural law. But 
this transition in point of view was not 
effected throughout the whole range of 
philosophy at once. On the contrary it be- 
gan in certain areas of experience and 
spread from there to others. It got a foot- 
hold first in the study of the heavens and 
spread from there to other physical phe- 
nomena. Then it invaded the realm of bio- 
logical phenomena, conquering first the an- 
atomical, next the physiological, and finally 
the psychological levels. From the psychol- 
ogy of the individual, the new interpreta- 
tion was extended to the psychology of 
society. And always, as the new naturalistic 
philosophy of science advanced, it pushed 
out and displaced the old philosophy of free 
will. 

The order in which the various realms of 
nature were invaded and subdued by the 
new philosophy was determined by the fol- 
lowing law: Scientific interpretation will ap- 
pear first and grow fastest in those areas 
where the determinants of human behavior are 
the weakest and least significant. Since the 
primitive philosophy rested upon a projec- 
tion of the human psyche into the external 
world, upon a confusion of the self with the 
not-self, the new philosophy would begin 
first and flourish best where the identifica- 
tion of the self with the external world was 
weakest, namely, in relation to the heavenly 
bodies and other inanimate objects. Biolog- 
ical phenomena were next brought within 
the scope of the new interpretation, and 
eventually social behavior. 

But sociology, the science of society, was 
not the end of the road of science as Comte 
and many others supposed. There was one 
more class of determinants of human be- 
havior to be dealt with, the most intimate 
and powerful of all: culture. Just as psy- 
chologists found it difficult to envisage a 
collective psychology beyond an individual- 
istic one, so have sociologists found it hard 
to envisage a science of culture beyond the 
horizon of “social interaction.”’ But science 
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can not and will not stop in its onward 
march, in its movement of expansion, until 
it has fulfilled its potentialities to the ut- 
most, and this means until it has embraced 
and subdued the whole realm of human 
experience. 

The science of culture is the next item of 
business on the agenda of science. Many of 
our “best minds’’ still talk as if the fate of 
civilization lay in the hands of man, to be 
wrecked or saved as he chooses of his own 
free will. Many are still prattling about 
how “‘we’’ are going to construct the post- 
war world, nursing, in Durkheim's phrase, 
the illusion of omnipotence. There is, as 
Tylor, Durkheim, Kroeber, and a few others 
have pointed out, a powerful and sometimes 
bitter antagonism to the view that it is 
not “‘we’’ who control our culture but that 
our culture controls us. And our culture 
grows and changes according to its own 
laws. As we outgrow our primitive and in- 
fantile notion of mastery and set about to 
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learn the nature of the culture in which we 
live, we will have a less flattering concep- 
tion of ourselves, perhaps, but a greater 
capacity for rational and effective living. 

And so today, we witness one of the most 
critical and dramatic episodes in the long 
and exciting history of science. Advancing 
over the charred bones of hapless astrono- 
mers, put to death in a frantic attempt to 
stem the tide of the new philosophy, science 
has gone on to new conquests. After a bitter 
battle over Darwinism, science has se- 
curely held the field of biology. Psychology 
has at last made it possible to regard 
“minds” as objects, and Sociology has 
illuminated the laws of social interaction. 
It now remains to discover the principles 
of a million years of culture growth and to 
formulate the laws of this development. 
When this has been done, science will have 
captured the last remaining stronghold of 
the old philosophy; it will have reached its 
final boundary. 


BOTAN Y.—Variations of accessory vascularization in four species of Citrus and 


their possible application as new taxonomic characters. 
(Communicated by Water T. SWINGLE.) 


University of Miami. 


The floral vascular anatomy of higher 
plants has long been under surveillance by 
botanists, and the differences in vascular 
pattern of flowers and fruits are often be- 
lieved to contain keys to the phylogenetic 
relationships between plants, as well as to 
provide additional characters for more ac- 
curate determination of a particular plant’s 
taxonomic position among closely related 
species. In general, such studies have been 
chiefly concerned with the patterns formed 
by the vascular tissue supplying the various 
floral parts after its divergence from the 
floral stele. The occurrence of accessory 
vascularization in the floral pedicels and 
receptacles has been frequently overlooked, 
although in some plant groups, such as the 
Ochinaceae and Dipterocarpaceae (1), it is 
common. 

1 Grateful acknowledgement is made to Dr. 
W. T. Swingle for his suggestions in the prepa- 
ration of this paper. The work was conducted 
under the sponsorship of the Science Research 


Council of the University of Miami. Received 
March 12, 1947. ‘ 


FrankK D. VENNING, 


A homologous type of accessory vascular- 
ization has been described for young vegeta- 
tive stems, in which there often exists a 
system of vascular strands in the cortex 
which have no connection with the main 
vascular system. Haberlandt (2) mentioned 
that an independent cortical system of leaf- 
traces is formed in stems of the Calycan- 
thaceae and many Melistomaceae; Hein- 
richer (3) described such independent corti- 
cal strands for many species of Centaurea, 
which he concluded were, in all probability, 
genuine cauline bundles, i.e., bundles grow- 
ing acropetally with the stem, but having 
no direct connection with other bundles of 
the vascular system. The ontogeny of such 
bundles in certain Ronalian stems was stud- 
ied by Worsdell (4), who found that they 
originated independently in the cortex, and 
later on became connected with the petiole _ 
strands of the leaves, by the latter differ- 
entiating across the cortex to the cauline 
bundles. 

Tillson and Bamford (5) studied the 
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floral vascular anatomy of 94 species of the 
Aurantioideae, but like most recent Ameri- 
can anatomists their study dealt entirely 
with the main vascular patterns; no men- 
tion was made of the histology of the vascu- 
lar elements or of accessory vascular bun- 
dies. A study of the floral anatomy of the 
Eureka Lemon, Citrus limon, by Ford (6) 
mentioned but gave no detailed account of 
the accessory vascular bundles in the re- 
ceptacles; and a similar type of bundle was 
described for Ceylon curry, Murraya koe- 
nigit, by Venning (7). 

In the course of a recent survey of the 
anatomy of flowers of the orange subfamily, 
it was noted that many species had exten- 
sive accessory vascular systems. Consider- 
able variation was found between species in 
the type of accessory vascularization pres- 
ent, but the type present in any one spe- 
cies was fairly consistant in nature, thus 
possibly affording a character of taxonomic 
significance. This paper is presented in 
order to describe the types of accessory 
vascularization in several species of Citrus, 
and to point out the significant differences 
in such bundles between the species. 

Flower ‘buds, flowers, and young fruits 
included in this study were secured from 
trees growing in the field. Those of Eureka 
Lemon, Citrus limon, were obtained from 
the University of California’s Experiment 
Station at Riverside, Calif.; Lime, Citrus 
aurantifolia, Sour Orange, Citrus aurantium, 
and Sweet Orange, Citrus sinensis, were 
gathered from the private collection in Dr. 
David Fairchild’s Kampong at Coconut 
Grove, Fla. The specimens were fixed in 
formalin-aceto-alcohol, dehydrated with a 
tertiary butyl alcohol series, and embedded 
in paraffin. Both cross and longitudinal 
serial sections were cut 10 microns in thick- 
ness, stained with a safranine fast-green 
staining combination, and are permanently 
filed in the University of Miami Tropical 
aig Histological Research Collection of 

ides. 


Citrus limon (Linn.) Burm.: Eureka Lemon 


Floral pedicels in this species present a uni- 
form pattern at the level where accessory vas- 
cularization appears. The main vascular bun- 
dies, around seven in number, are fused lat- 
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erally into a cylindrical stele inclosing the large 
parenchyma cells of the pith (Fig. 1A). The 
arrangement of these bundles is always col- 
lateral, with well-differentiated xylem elements 
to the inside, and phloem parenchyma to the 
outside. The cortical parenchyma cells are 
large, isodiametric, and highly vacuolate, with 
large intercellular spaces. In the receptacle, 
the first bundles to diverge from the stele-are 
the sepal midrib lateral petal bundles, which 
are fused when they leave the stele, but which 
separate near the sepal bases. Here the sepal 
midrib portion of the bundle branches several 
times; the branches enter the. sepal base to 
either side of the midrib proper and form the 
lateral sepal bundles. The other two branches 
of the sepal midrib fuse with the lateral bun- 
dles of adjacent petals (Tillson and Bamford 
(5), Ford (6)). The lateral sepal bundles, in 
turn, are fused to branches of the petal midribs 
of adjacent petals. Considerable variation can 
and often does exist in this basic pattern of 
bundle arrangement in the calyx, as was noted 
by Ford (6); but essentially it is as described 
above. It should be noted that all these- bundles 
in the pedicel, receptacle, and sepal bases re- 
tain a collateral orientation of their elements. 

Accessory vascular bundles first appear in 
in the cortex of the floral pedicels about 3 mm 
below the base of the sepals, and below the level 
of divergence of the sepal midribs. Their lower 
termination is marked by several large xylem 
elements embedded in the cortical parenchyma, 
but only 10 or 20 microns above this point they 
usually consist of rather large masses of xylem, 
accompanied by numerous elongated thin- 
walled elements strongly resembling the pro- 
tophloem and phloem parenchyma of the 
regular vascular system. These thin-walled ele- 
ments do not show differentiation into sieve 
tubes and companion cells, and careful study 
reveals a nucleus in each of the cells. Many of 
them do show denser cytoplasm which has a 
greater affinity for fast green than the xylem 
parenchyma and surrounding cells of the cor- 
tex; a generally recognized characteristic of 
most phloem parenchyma. 

The xylem elements which are first differen- 
tiated resemble in size and character those of 
the stele and consist of annular and spiral ves- 
sels, quickly followed by scalariform and 
reticulated tracheids. The provascular elements 
of these strands appear as early in the ontogeny 
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of the flower as those of the regular vascular main vascular system, the orientation of the 
supply, as was noted by Ford (6). They are elements in the accessory bundles follows no 
originated from primary tissues deposited by set pattern. Many types of arrangemert are 
the floral meristem. Unlike the bundles of the found within any given flower. A few approach 





Figs. 1—4.—Diagrams of the pedicels and receptacles of the four species of Citrus discussed, showing 
the relative differences of accessory vascular bundle pattern between the species: 1, Citrus limon, ac- 
cessory vascular bundles on one side of the pedicel indicated in black; 2, Citrus aurantifolia, showing 
the relatively short ne of the accessory bundles; 3, Citrus aurantium, accessory bundles in black are 
free at their lower ends, stippled bundles are attached near or at their lower ends to sepal midrib 
xylem from the stele (a, attached accessory bundle which terminates in the cortical parenchyma; ), 
attached accessory bundle which connects near its upper end with a loose accessory bundle) ; 4, Citrus 
sinensis, showing relative differences between this and Citrus aurantium; 1A-4A, cross-section dia- 

rams of the main vascular bundles in the pedicels of the four species. Note that Citrus limon (Fig. 14) 
differs from all the others by forming a closed stele. 
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a collateral arrangement, others are bicollat- 
eral, concentric, or-seemingly without any 
pattern of organization, the xylem and the 
thin-walled elements being intermingled at 
random (Figs. 5-10). The pericycle of the main 
bundles of most aurantioid flowers is at best 
poorly defined from the cortical parenchyma, 
and no lignification of pericycle occurs until 
the young fruit has begun development. No 
pericycle is distinguishable from other thin- 
walled elongated cells in the accessory bundles 
of flowers, but the pedicels of young fruits oc- 
casionally show pericyclic fibers in connection 
with the accessory vascular bundles. 

As the flower bud approaches maturity, some 
of the large vacuolate cortical parenchyma 
cells lying next to the accessory xylem, and 
usually laterally to it, differentiate into tra- 
cheids with highly lignified reticulate thicken- 
ings, forming an irregular column extending 
most of the length of the bundle. The on- 
togeny of these cortical tracheids is vastly 
different from that of the original accessory 
bundle. Such tracheids are not restricted 
merely to the accessory bundles, but occur in 
conjunction with the main vascular bundles 
as well.? 

Not all the accessory bundles have the same 
lower limits; rather, they appear at random as 
one progresses upward from section to section 
in the pedicel and receptacle. They may fuse or 
anastamose with one another, or branch to 
form several bundles, forming a complex pat- 
tern in the cortex. Often individual bundles are 
connected with one another by long chains of 
the cortical tracheids previously described, or 
they may be extended by such tracheids after 
the termination of the elements which diverge 
from the floral meristem. 

Ultimately, most of the accessory bundles in 
lemon become attached to branches of the sepal 
or lateral petal bundles, which curve down 
into the receptacle and connect with them. 
That they are not merely downward exten- 
sions of these bundles seems borne out by the 


* As stated above, cortical tracheids are derived 
from highly vacuolate parenchyma of the cortex. 
The individual tracheids retain the approximate 
isodiametric shape of the original parenchyma 
cell, but develop lignified walls, after which the 
protoplasm disintegrates. They are of widespread 
occurrence under many circumstances in the 
Aurantioideae and have been described in detail 
im a separate paper by the present author (8). 
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fact that they are often much larger near the 
middle of their length, containing many more 
elements than at the point of connection with 
the sepal bundles; that the elements of the 
sepal bundles are arranged collaterally whereas 
in the majority of cases the accessory bundles 
are not; and, most important, there remain 
those accessory. bundles which are always 
cauline, and which do not connect at either end 
with any of the main vascular system, nor with 
any other accessory bundle (Fig. 1). All the 
lemon flowers show the lower ends of the ac- 
cessory bundles to be free, terminating in the 
cortex about halfway between the epidermis 
and the outer elements of the stele. No appre- 
ciable differences were noted in the arrange- 
ment of accessory vascularization between 
male and perfect flowers of the lemon, both 
kinds of flowers containing around 40 accessory 
bundles in all. Maximum growth of the acces- 
sory bundles is attained by the time the 
flowers open; sections of the pedicels and re- 
ceptacles of fruits show them no larger in size 
and with no further differentietion of ele- 
ments, with the exception of occasional’ peri- 
cyclic fibers as previously mentioned. 


Citrus aurantifolia (Christm.) Swing.: 
Key Lime 

Histologically, the tissues in the pedicel and 
receptacle of the lime are of very similar charac- 
ter to those in the lemon. Arrangement of the 
main vascular system is also similar, and 
shows the fusion of the sepal midrib-lateral 
petal bundles, together with the fusion of the 
lateral sepal bundles with the petal midrib, as 
described for the lemon. The most striking dif- 
ference between the main vascular systems of 
these two species is in the lower portion of the 
pedicels, for in the lime these bundles are not 
fused laterally into a stele, but are more or less 
separate (Fig. 2A). This is particularly true of 
the sepal midrib-lateral petal bundles, which 


? The method of determining the number of 
accessory bundles in a particular flower is neces- 
sarily somewhat arbitrary, because of the fusing, 
branching, and anastamosing between the ac- 
cessory bundles. For this study, all free lower 
ends of the bundles were considered as individual 
bundles; if several of these were united above 
they were considered to be bundles which had 
fused together. If a bundle having a single 
lower strand split at a higher level into two or 
more bundles, these were considered as branches 
of a single bundle. 
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Fies. 5—-8.—Types of arrangement of the elements in the accessory bundles of Citrus limon (cross 
sections): 5, Accessory bundle with a collateral arrangement of elements; 6, bicollateral accessory 
bundle; 7, accessory bundle approaching a concentric orientation of vascular elements; 8, intermediate 
arrangement of accessory bundle elements. 

Fie. 9.—Longitudinal view of a portion of an accessory bundle in Citrus limon. 

Fie. 10.—Accessory bundle from Citrus limon (cross section), accompanied by a column of large 
cortical tracheids derived from the cortical parenchyma. End view of tracheids shows the reticulate 
nature of the wall. 
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exist as distinct bundles from the base of the Accessory vascular bundles are slightly less 
pedicel. than one-third as long, and appear much 





il. 12. 























Fic. 11.—Loose accessory bundle in Citrus aurantium (cross section), showing extreme develop- 
ment of tracheids from the cortical parenchyma, forming a sheath around much of the original bundle. 

Fig. 12.—Accessory vascular bundles in the cortex of Citrus aurantifolia. 

Fie. 13.—Accessory bundle in Citrus sinensis which lacks elongated thin-walled elements; xylem is 
Seattered between cortical parenchyma cells. (Cross section.) 

Fig. 14.—Citrus sinensis, cross section of an accessory bundle from pedicel of a young fruit, showing 
Pericyclic fibers. (Figs. 5-14, 302 diameters.) 














higher in the receptacle of lime than in lemon, 
usually not over 1 mm below the sepal bases. 
From this point upward they occur at random 
in the cortex, and most of them connect at the 
upper end with branches of either the sepal 
midrib-lateral petal bundles, or the petal 
midrib-lateral sepal bundles. Their lower ends, 
as with the lemon, are always free, and some 
few of the accessories also terminate in the 
sepal base without contacting any other portion 
of the vascular supply. The tissues composing 
these bundles are the same as described for 
lemon, and the same irregular arrangement of 
vascular elements was noted. The surrounding 
cortical parenchyma cells occasionally differen- 
tiate into cortical tracheids, but are not en- 
countered with as great a frequency in this 
species (Fig. 12). There are only about three- 
fourths as many accessory bundles in flowers 
of the lime as in the lemon, usually around 30. 
They show considerable branching and anas- 
tamosing, but to a slightly lesser extent than 
in the lemon (Fig. 2). 

















Citrus aurantium (Linn.): Sour Orange 


Like the lime, the bundles of the main vas- 
cular system do not form a closely fused stele 
in Sour Orange, but are more or less distinct, 
especially the sepal midrib-lateral petal bun- 
dles. The vascular bundles supplying the vari- 
ous floral parts have a similar pattern to those 
of lemon and lime, with fusion of the petal 
midrib-lateral sepal bundles. The nature and 
appearance of the tissues in the lower portions 
of the flowers is almost identical with that 
found in the lime. 

There are two kinds of accessory bundles in 
this species. The first and longest bundles ex- 
tend to 3 mm below the bases of the sepals. 
These lower bundles, usually 4 or 5 per flower, 
may have the lower termination free, but 40 
or 50 microns above this point they are met 
with a small branch from a sepal midrib-lateral 
petal bundle; or the lower end of the accessory 
bundle may. be directly attached to a sepal 
midrib-lateral petal bundle (Fig. 3). Such at- 
tached accessory bundles extend upward in the 
center portion of the cortex for approximately 
14 mm, often put forth several short branches, 
and then either terminate in the cortex of the 
pedicel below the sepal base, or connect by a 
branch to one of the loose accessory bundles 
which appear higher up in the pedicel. 
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Loose accessory bundles, i.e., accessory bun- 
dles unattached below as were described for 
lemon and lime, first appear in the cortex about 
12 mm below the sepal bases, or just before the 
ultimate termination of the attached accessory 
bundles. From this point upward they appear 
frequently, numbering about 35 in all. These 
bundles branch, fuse, and anastamose as do 
those of lemon and lime, but they always con- 
nect at the upper end with an extension of a 
sepal or petal. bundie; none have been observed 
to terminate unattached in the cortex or sepal 
bases, although branches of these bundles do 
often so terminate. 

The xylem and. phloem parenchyma tissues 
closely resemble that of lemon and lime, and 
show the same heterogenous arrangement of 
the eleménts in relation to one another in both 
loose and attached accessory bundles. 

There is an excessive number of cortical tra- 
cheids in conjunction with both loose and 
attached accessory bundles, in many cases al- 
most forming a sheath around an accessory 
bundle (Fig. 11). It should be mentioned, how- 
ever, that these peculiar tracheids are also of 
regular occurrence adjoining the sepal bundles 
of the regular vascular system in the sepals. No 
appreciable differences in accessory vasculari- 
zation were noted between male and perfect 
flowers in this species. 


Citrus sinensis (Linn.) Osbeck: Sweet 
Orange 

The tissues of the pedicel and receptacle, to- 
gether with the main bundle pattern, show no 
appreciable differences from Sour Orange, but 
the accessory bundles again show distinct dif- 
ferences (Fig. 4). 

In Sweet Orange no accessory bundles were 
found with the lower ends attached to the sepal 
midrib-lateral petal bundle, as was described 
for Sour Orange. Instead, the accessory bun- 
dles first appear about 14 mm below the base 
of the sepals, as did the loose accessory bundles 
in Sour Orange. They number about 30, show 
much branching and anastamosing, and the 
great majority then terminate in the paren- 
chyma of the sepal base without any connec- 
tions with any portion of the main vascular 
system. A few in each flower finally connect at 
the upper end with a branch of a lateral sepal 
bundle, but these are the exception. 
Histologically, these accessory bundles are 
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similar to those described for the preceding 
species. They differ in having fewer and some- 
times no thin-walled elements (Fig. 13) and 
also fewer cortical tracheids than were found 
in Sour Orange. As in the other species, acces- 
sory bundles attain maximum size at the time 
of flowering, but develop some pericyclic fibers 
after the fruit begins to enlarge (Fig. 14). 


DISCUSSION 


No satisfactory explanation can at pres- 
ent be made to account for the presence or 
abundance of accessory vascular bundles in 
flowers of Citrus. An ingenious experiment 
on the bundles in living herbaceous stems 
by Caldwell (9), in which a dye was in- 
jected into the main vascular tissues, dis- 
closed rapid and complete penetration of 
the dye throughout the entire main vas- 
cular system, but left all cauline bundles 
unstained. If cauline bundles in stems are 
homologous with the accessory bundles in 
flowers, this would tend to disprove their 
function as water-conductive tissue. The 
individual elements, however, do not in any 
way differ from those of the main vascular 
system. That they are ‘‘residual’’ bundles, 
remnants from a reduction in the number of 
floral parts, would not account for the ir- 
regular arrangement of the bundle elements. 
They may serve in a water-storing capacity; 
this explanation would possibly account 
for the large reticulate cortical tracheids 
adjoining them. 

As can be seen in Figs. 1—4, the pattern of 
accessory vascularization between closely 
related species shows significant differences, 
although the pattern of the main vascular 
system does not. Thus they present a char- 
acter which can be used taxonomically to 
distinguish between these species. 
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SUMMARY 


Floral accessory vascular bundles are 
described for four species of Citrus. The 
histology of their elements, and their rela- 
tion to the main vascular system is dis- 
cussed. Differences in the kinds and ar- 
rangement of accessory bundles between 
the species are pointed out. It is suggested 
that these differences constitute characters 
that would be useful taxonomically in dis- 
tinguishing between closely related species. 
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PROCEEDINGS OF THE ACADEMY 


409TH MEETING OF BOARD OF MANAGERS 


The 409th meeting of the Board of Managers, 
held in the Cosmos Club, May 12, 1947, was 
called to order at 8 p.m. by the President, Dr. 
Watpo L. Scumrrr. Others present were: 
FP. M. Serzter, W. W. Dornt, F. G. Bricx- 
WEDDE, F. L.. Monuer, J. S. Wave, W. W. 
Rusry, W. A. Darron, C. A. Berrs, M. A. 
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Mason, O. B. Frencu, C. L. Gazin, and, by 
invitation, G. P. Wauron and A. T. McPuHEr- 
SON. 

The Chairman of the Committee on Mem- 
bership, Dr. Drent, presented four nominations, 
for resident membership in the Acapemy and 
one for nonresident membership. 

The Chairman of the Committee on Legisla- 
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tion, Dr. McPxerson, presented an oral report 
on current legislation pertaining to science. He 
called attention to the Smith bill (S. 526) for 
the establishment of a National Science Foun- 
dation, pointing out some of its provisions and 
omissions, and to a bill (S. 1131) introduced by 
Senators Pepper and Murray that would au- 
thorize $80,000,000 for scholarships in the fiscal 
year 1948 and larger amounts in subsequent 
years, together with a revolving loan fund of 
$250,000,000. Dr. McPuerson directed atten- 
tion also to Bulletin 35 of the Office of Scien- 
tific Personnel of the National Research Coun- 
cil, which describes the far-reaching possibili- 
ties of Public Law 584 (Fulbright bill) enacted 
by the 79th Congress. This law authorizes pro- 
ceeds from the sale of surplus property abroad 
to be used for financing studies, research, and 
other educational activities both for Americans 
abroad and for foreign nationals in the United 
States, the act to be administered by a Board of 
Foreign Scholarships to be appointed by the 
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President. There was discussion of the types 
and scope of scientific work that might be done 
under Public 584, and it was decided that the 
Committee on Legislation should inquire into 
the means by which scientific interests might 
be given more prominence in the administra- 
tion of the law. The President of the Acapemy 
suggested that copies of Bulletin 35 as well as of 
Public 584 be obtained for members of the 
Board of Managers. Dr. BricKWEDDE volun- 
teered to procure them. 

The Secretary reported receipt of a letter 
from K. E. Lonman, of the Geological Society 
of Washington, announcing the joint purchase, 
by seven Washington scientific societies in- 
cluding the Acaprmy, of a Spencer Delinea- 
scope, Model GK, to be-used by the societies for 
their meetings held in the assembly hall of the 
Cosmos Club. 

The meeting was adjourned at 8:55 P.M. 


C. L. Gazin, Secretary. 


@bituaries 


ALBERT CLAyTon Hunter, for 24 years a 
resident member of the AcapgEmy, died sud- 
denly of a heart attack on April 13, 1946, at 
-his home in Hillendale, Md. Dr. Hunter was 
born in East Providence, R. I., on February 
23, 1893. He was educated in New England, 
earning his bachelor’s degree at Rhode Island 
State College and his master’s and doctor’s 
degrees at Brown University. 

While yet a graduate student he held a posi- 
tion as bacteriologist with the Narragansett Bay 
Oyster Co. This experience and the influence 
of his professors at Brown University, eminent 
in the field of sanitary science, doubtless served 
to interest him in the field of food science and 
control. At any rate, following the completion 
of his doctorate work in 1918 he entered the 
service of the United States Government as a 
bacteriologist in the Bureau of Chemistry, De- 
partment of Agriculture, and when later, in 
1927, the Food and Drug Administration was 
established he became a leading figure in that 
agency of Government service. 

At the time of his death Dr. Hunter was 
chief of the Fotd and Drug Administration’s 
Division of Microbiology and was an authority 
on food and drug microbiology, food infection 
and intoxication, food industry sanitation, pub- 


lic health, and the legal and law enforcement 
aspects of these subjects. Among other affilia- 
tions he was a member of the Society of Ameri- 
can Bacteriologists, a fellow of the American 
Public Health Association, a member of the 
Institute of Food Technologists, the Washing- 
ton Academy of Sciences, and Sigma Xi. 

Dr. Hunter’s capacity for leadership, his 
ability to direct and lead associates, and his 
personal charm were conspicuous. He analyzed 
situations clearly and spoke well and to the 
point. His death was a distinct loss to science, 
for his achievements amounted to a real con- 
tribution to the microbiology and scientific 
control of food and drugs, and his career fully 
measured up to the calibre of a ‘distinguished 
Government scientist and administrator.” 

Dr. Hunter is survived by his wife, Mrs. 
Elizabeth H. Hunter, and by two brothers and 
‘a niece. 

LELAND W. Parr. 


Girrorp Pincuot.—As time rolls on it takes 
with it the great men who have done much # 
improve conditions in our world, added mate 
rially to our knowledge, or helped to brighten 
our lives. So it was with Gifford Pinchot, who 
passed away in New York City on October 4, 





June 15, 1947 


1946, after a long and distinguished and useful 
life. He was born on August 11, 1865, at Sims- 
bury, Conn., where his people had an attractive 
home, and it was amid these New England 
surroundings that the lure of the forest must 
first have impressed itself on his youthful mind 
—an impression that later broadened and 
made him a tireless crusader for the creation 
of national forests. He was graduated from 
Yale University in 1889, later receiving honor- 
ary degrees from Yale, Princeton, Michigan 
Agricultural College, Pennsylvania Military 
College, and McGill and Temple Universities. 
In 1914 he married Cornelia Elizabeth Bryce. 
Dr. Gifford Bryce Pinchot, of New Haven, is 
their only child. 

In January 1892, Pinchot started his Ameri- 
can systematic forestry work at Biltmore, 
N. C., becoming the first professional American 
forester. To prepare for this work he had built 
up a substantial background by studying for- 
estry problems in France, Germany, Switzer- 
land, and Austria. After he completed his work 
at Biltmore in 1896, he became a member of 
the National Forest Commission, and two years 
later he was appointed forester and chief of the 
Forestry Division of the U. 8. Department of 
Agriculture, which developed into a bureau 
and later into the Forest Service as we know it 
today. This office he held until 1910. It was 
very fortunate that during this period Theo- 
dore Roosevelt, a true American, who always 
was eager to improve conditions in his coun- 
try, was President. Roosevelt was in full accord 
with Pinchot’s forestry policies and was ever 
ready to proclaim national forests as soon as 
the projects were carefully worked out and 
completed. The result of this fine cooperation 
was that great areas of forest growth were pre- 
served that otherwise would have been de- 
stroyed by wanton or selfish exploitation. 

During the period between 1902 and 1910 
Pinchot was very active in national projects 
relating to forestry, conservation, waterways, 
and country life. He was president of the Na- 
tional Conservation Association, 1910-1925, 
and professor of forestry at Yale, 1903-1936, 
He was a member of the following organiza- 
tions: Society of American Foresters, American 
Forestry Association, Washington Academy of 
Sciences, American Ornithologists’ Union (life 
associate), Washington Biologists’ Field Club, 
Royal English Arboricultural Society, Boone 
and Crockett Club, Cosmos Club (president, 
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1908), Century Club, and Explorers Club. At 
one time the monthly meetings of the Society 
of American Foresters were usually held at 
Pinchot’s Washington home. They were popu- 
lar and well-attended occasions, and often at 
the close members enjoyed a repast of molasses 
cake and milk. He also was keenly interested in 
the Washington Biologists’ Field Club, and 
when attending meetings and social occasions 
at its field headquarters at Plummer Island, 
Md., he was in high spirits. 

In 1902 he inspected the forests of the Philip- 
pines and later recommended a forest policy for 
the islands. 

During his political career Pinchot was twice 
elected governor of the Commonwealth of 
Pennsylvania, 1923-1927 and 1931-1935. 

He was the author of many publications on 
forestry subjects, conservation, fishing, and 
kindred topics. Those interested should be 
thankful that he completed the manuscript of 
his history of the Forest Service before his 
death, for this posthumous work will contain a 
very complete story of the organization and 
development of that agency, which should 
prove of great interest tu the public. 

Pinchot was a gracious host, a devoted friend, 
and a charming companion. Although militant 
and aggressive in controversies, he was always 
fair and recognized that when both parties were 
sincere each had a right to its opinion. As an 
illustration of this trait: when he was organiz- 
ing and stabilizing the Forest Service, and im- 
portant details were being criticised that he 
considered essential, he would make special 
effort to visit the critic, and on two occasions 
at least he was elated when he succeeded in 
inducing his adversary to come to Washington 
and join him in forest work. 

Not far from his attractive and substantial 
Milford, Pa., home he owned 1,500 acres of 
forestland, through which flowed a stream well 
stocked with trout. As an ardent and skilled 
angler, when time could be spared from duty, 
he keenly enjoyed fishing for this attractive 
and elusive species. Fishing was his pet avoca- 
tion, and great must have been the number of 
species of fish that he brought to net or gaff 
during his many years of extensive travel. 

During the 50 years that Pinchot and the 
writer were closely associated, he often spoke 
of the South Sea Islands with keen interest and 
eager expectations. In 1914 he was planning 
what might have been a honeymoon trip to the 
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South Seas if World War I and his subsequent 
duties in Belgium had not put a stop to it. But 
the old saying that “everything comes to him 
who waits’ proved true for him, for in 1929 he 
was able to make the long- and well-planned 
expedition to the South Seas. The trip, on the 
yacht Mary Pinchot, was a notable one, and 
although there were unfortunate delays at 
Panama and at the Galdpagos Islands he had 
the pleasure and experience of seeing a con- 
siderable number of the attractive islands of 
the Marquesas, Tuamotus, and Society groups. 
Whenever there was an opportunity during the 
voyage Pinchot was eager to have natural- 
history specimens collected in the various 
islands. The National Museum benefited by a 
considerable number of specimens representing 
many kinds of birds, fishes, insects, and other 
forms, and a number of species new to science 
were honored by his name. His volume on this 
expedition, To the South Seas (1930), gives a 
good account of the daily happenings, with 
pictures to illustrate them. 

But those who knew Gifford Pinchot long 
and intimately feel that the period of his life 
that gave him the greatest thrill and most 
lasting satisfaction was the dozen years he de- 
voted to the founding of the Forest Service. 
They are, indeed, a monument that never wil! 
fail him. 

A. K. FisHer. 


CuarLes ALBERT BROWNE was born in 
North Adams, Mass., on August 12, 1870, and 
died in Washington, D. C., February 3, 1947. 
He was a descendant of the Rev. Chad Browne 
who succeeded Roger Williams as pastor of 
the first Baptist Church in America. His father, 
Charles Albert Browne, Sr., was a chemist 
who lost his eyesight as a result of an explosion 
in a laboratory. This calamity actually led to 
Dr. Browne’s career in chemistry, for as a boy 
he had to read chemical literature to his father 
and thereby became so interested in the subject 
that he gave up plans to become a professor of 
Greek. 

Dr. Browne was graduated from Williams 
College in 1892. He received his master’s and 
doctor of philosophy degrees from the Uni- 
versity of Géttingen,; Germany. Later he re- 
ceived honorary degrees from Williams College 
and the Stevens Institute of Technology. 

Before coming to the U. S. Department of 
Agriculture in 1923 as chief of the Bureau of 
Chemistry, Dr. Browne served as an instructor 
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in chemistry at Pennsylvania State Colle 
1895-96; as assistant chemist of the Pen 
sylvania Experimental Station from 1896 
1902; as research chemist at the Louisia 
Sugar Experimental Station in New Orleag 
1902 to 1906; as chief of the sugar laboratory, 
U. 8. Bureau of Chemistry, 1906-1907; anda 
chemist in charge of the New York Sug 
Trade Laboratory, Inc., from 1907 to 1923. 

His Federal Government positions in succe 
sion were: Chief of the Bureau of Chemist 
1923-1927; acting chief of the Bureau ¢ 
Chemistry and Soils, 1927; chief of chemi¢ 
and technological research, 1927-1935, supe 
visor of chemical research, 1935-1940. At th 
time of his retirement in 1940, Dr. Brov 
was supervisor of research for the Departmen® 
of Agriculture’s Bureau of Agricultural 
Industrial Chemistry. From 1940 until h 
death he served as a collaborator with 
Bureau. 

In 1906 he served as United States deleg 
to the International Congress of Appli 
Chemistry in Rome, and in 1935 to the meeti 
of the International Society of Sugares 
Technologists in Brisbane. 

An outstanding author on chemistry, D 
Browne’s book on Sugar analysis is used as 
standard in sugar laboratories all over f# 
world. He wrote more than 300 papers, boo 
and pamphlets, including Sourcebook of a 
cultural chemistry, Origin of agricultural c 
istry as a science, and Thomas Jefferson ¢ 
the scientific trends of his time. 

He won gold and silver medals for agri 
tural chemical exhibits at the St Lo 
World’s Fair in 1904, an award for work on fe 
from the Association of Grocery Manufactu 
of America in 1935, and the Nicholas App 
Medal for work in food technology in 1944 

He was a member of the Association of @ 
ficial Agricultural Chemists, serving as 
president in 1925, of Phi Beta Kappa, Sig 
Xi, the American Association for the Advané 
ment of Science, the American Chemii 
Society, the Washington Academy of Science 
the International Society of Sugarcane Te 
nologists, and the Cosmos Club of Washingt 
He heid office in many of these organization 

Dr. Browne was active in the enforcem 
of Federal and State food and drug laws. & 
was writing a history of the American Chemi 
Society at the time of his death. 
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